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nM AUTOMATIC 

TAPE CONTROL 

The logical extension for £59.95 



the Sinclair ZX8I giving ^ ^ 
data retrieval & word processing 



The 2X99 Tape Control system '* 3 sophisticated extension to 
the Sinclair ZX81 Microcomputer, providing remarkable 
additional capabilities, which allow both the beginner and 
expert access to a professional computing system without the 
expected expense. 

* DATA PROCESSING 

The ZX99 gives you full software control of up to four tape 
decks (two for reading and two for writing) allowing merging of 
data files to update and modify them. This is achieved by using 
the remote sockets of the tape decks to control their motors as 
commanded by a program. 

0 PRINTER INTERFACE 

The ZX99 has a RS232C interface allowing you direct 
connection with any such serial printer using the industry 
standard ASCII character code (you can now print on plain 
paper in upper and lower case and up to 132 characters 
per tine.) 

* MANY SPECIAL FEATURES 

There are so many different features that it is difficult to hst 
them all : 

For example: 

AUTOMATIC TAPE TO TAPE COPY: You can copy any 
data file regardless of your memory capacity (a C90 has 
approx 200K bytes on it) as it is loaded through the Sinclair 
block by block. 

TAPE BLOCK SKIP without destroying the contents of 
memory. 

DIAGNOSTIC INFORMATION to assist in achieving the best 
recording settings, 

*TAPE DRIVES 

We supply Und guarantee its compatibility) a Tape Drive 
That works with your computer. 

* COMPUTER CASSETTES 

We supply quality (screw assembled) computer cassettes. 

Please enquire for any not shown; 



The ZX99 contains its own 2K ROM which acts as an extension 
to the firmware already resident in your ZXSI'Sown ROM, The 
ZX99's ROM contains the tape operating system, whose 
functions are accessed via Basic USB function calls. Each 
function has an entry address which must he quoted after the 
USR keyword, All of the functions can tie used in program 
statements, or m immediate commands (i.e. both statements 
with line numbers and commands without them). 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special cassette lead, more arc available at Cl each 
(see below), 

COMPREHENSIVE USER MANUAL 
INCLUDED IN PRICE 

•)|t ZX99 SOFTWARE 

We now have available "Ed i tor-99", a quality word processing 
program including mailmerge, supplier! on cassette for £9.95. 
Also, following soon will he; 

* Stock Control * Order Processing 

* Sales Ledger ' Debtors Ledger 

* Business Accounts * T’x Accounting 
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KAYDE Electronic Systems 

ZX80/1 

ZX KEYBOARD WITH 
REPEAT KEY 



This >3 a highly professional key&oaro using eiocutive Pultons as Found on lop 
qualify computers It ha$ a repeat and comes complete in ns own luxury case 
This is a genuine professional keyboard and should no* be contused wiih loy key- 
boards currently available On the market 



This 16K RAMPACK lb very stable -in ' 1 Will not wobble nr cause you tn lose your programme M 
comes (uHy butlt and tested with a . jmpiete money back Guaraniee 



Fully cased keyboard. £37.95 

Uncased keyboard £27.95 

Keyboard Case. £10.95 



KAYDE 16K RAM PACKS 

The 16K RAMRACK srmpiy plugs straight into the us^r porl at the rear ol your compuler it 15 fully 
compatible wdh an accessories and needs no extra power and therefore it will run quite happily 
on your Sinclair power supply H does not over-heat and will not lose memory at all As you may 
know some makes go down to 1 TK aftej being on for a while 



KAYDE FLEXIBLE RIBBON CONNECTOR 




Stops movement of RAM PACK and other accessories 
(Not needed with a KAYDE RAMPACK) 

KAYDE AK GRAPHICS BOARD 



The *AYDf Graphics Board is probably our best accessory yel n fits nearly inside yoor ZXfll II 
comes complete with a pre-programmed 2k Graphics ROM This will give nearly 450 e*\>a 
graphics and with ihi» inverse makes a (dial of over nine hundred 

The KA YD£ Graphics Boom has facilities for eiihfi 2K of RAM itor user ite finable graphics* 4K of 
ROW or our 4K Tool Kd Chips mat wiH available shortly All the graphics an? completely soft- 
ware controlled Ihnrpforr* they can hr* written mto yaof programmes Here are a Tew examples 

A Ml sel ol space invaders Puckman — Bultfs. Bombs — Tanks — Laser Bases and Alien Ships 

NO EXTRA POWER NEEDED 



KAYDE 16K GRAPHICS BOARD SOFTWARE 



PECK MAN The Only Enif ZX wfirsiQh A !hr fmpulaf iirr.jdM giitir 

CENTlPEQf In all 1 think this i* Ehn tiPSt presented rn&vmg graphic pmquim I vc yOE Phill G4n^l! 

Interfact* 

SPACE INVADERS The* bp>iE verson dvn IhEiIk tnywhofe GiEJphiL*. software can only r ,< used wMh .j graphics 
Ixm m 

KAYDE 16K 81 SOFTWARE 

Centipede tn all 1 think this is the best presented moving graphics program Ive yet seen Phil 
Gar raft Interface 

3D 3D Labyrinth A Cubit M«e that nas corridors which may go (ell, right up down 
Peckmen ithe latest addition in 91 games) 




WHY WAIT TO PAY MORE — 

FAST, IMMEDIATE DELIVERY 

Post to: Dept ZX7 
Kayde Electronic Systems Ltd 
The Conge 
Great Yarmouth 

Norfolk NR 30 1PJ 

Tel: 0493 57867 (Dept. ZX) 

Don't forget you can always order on 
the telephone with your credit card 




VISA 



All products include VAT,are fully 
bull! and tested and come with a 
COMPLETE MONEY BACK GUARANTEE 



1 mm mm mm mm mm mm mm mm mm wp mm «■ imp mm w m 

I 

I enclose i 
Adrfress 



Pieasr* iirJtJ fl hO pSp for ill ha f aware and 50 p for air software Please 
mike Lhfrqutfi payable lo Kjyde EI#clfonn: Syslems Ltd 
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Don't let rts size fool you. 

It anything NewBrain is like the 
Tardis. 

It may look small on the outside, but 
inside theres an awful lol going on 
U s got the kind of features you'd 
expect from one of the realty tug business 
moos, but at a price of under £200 
excluding VAT it won't give you any 
sleepless nights 

However, tel the facts speak for 
Ihemselves 



You gel what you don't pa y for 

NewBrain comes with 24KRQM 
and 32 K RAM. most competitors expect 
you to make clO with 16K RAM 

What's more you can expand all the 
way up to 2 Mbytes, a figure that wouldn't 
look out of place on a machine costing ten 
times as much. 

We've also given you the choice of 
256, 320, 512 and 640 x 250. screen 
resolution, whereas most only offer a 
maximum of 256 x 192. 



Bjg enou g h for vour business 

Although NewBrain is as easy as 
ABCto use (andchild's play to leamtouse) 
this doesn t mean it's a toy. 

Far from it 

It comes With ENHANCED ANSI 
BASIC, which should give you plenty toget 
your teeth into. 

And it'll also take CP/M * soil speaks 
the same Language as all the big business 
micros, and leete perfectly at home with 
their software 



NO OTHER MICRO 
HAS THIS MUCH 

POWER 



IN THIS MUCH 



FOR THIS MU 







So as a business machine it really 
comes into its own. 

The video allows 40 or SOcharacters 
per line with 25 or 30 tines per page, 
giving a very professional 2000 or 2400 
characters display in all on TV andtor 
monitor. And the keyboard Is full -Sized so 
even if you’re all fingers and thumbs you'll 
still be able to gel lo grips with NewBrams 
excellent editing capabilities. 

When it comes to business graphics, 
things couldn't be easier With software 
capabilities that can handle graphs, charts 
and computer drawings you'll soon be 
up to things that used to be strictly for the 
big league. 

Answers a o rowtn o need 

Although NewBram with its optional 
onboard display, is a truly portable micro, 
that doesn t stopitbec omingthe basis of a 
very powerful system 

The Store Expansion Modulescome 
in packages containing 64 K, 128K, 256K 
or 512K of RAM So. hook up four Of 
the 512 K modules to your machine and 
you've got 2 Mbytes to play with. Another 
feature that'll come as a surprise are the 
two onboard V24 interface 

With I 



V24i 



this allows you to run up to 32 
lines at once, all on the same 
peripherals, saving you a fortune on extras. 

The range of peripherals on offer 
include dot matrix and darsy wheel printers. 
9," 12* and 24' monitor s plus 5'/.' floppy 
disk drives MOO Kbytes and 1 Mbytet and 
5 V Winchester drive (6-18 Mbytes) 

As we said, this isn't a toy 
H doesn't stop here 
Here are a couple of extras that 
deserve a special mention. 

The t'rsl the Battery Module, means 
you won't be tied to a 13 amp socket. And. 
even more importantly, it means you don't 
have to worry about mains fluctuations 
weak mg havoc with your programs 
The ROM buffer module gives you a 
freedom of another sort. 

Freedom toexpanp m a big way it 
gives you additional ROM slots lor system 
software upgrades such as the Z80 
Assembler and COMAL, 2 additional V24 
ports, analogue ports and parallel ports 
From now on the sky's the limit 
Software that s hard to beat 
A lot of features you'd expect to find 
on software are actually burit into 
t it wtkain soyoudonTneed loworry about 
screen edrtmgmatbs, BASIC and graphics. 

However, if you're feeling practical 
you can always tackle household manage 
menL statistics and educational packages 
And because NewBram isn't all work and 
nc pi ay. there's the usual range of mind- 
bending games to while away spare time. 
Waste no more time 
Id get hold of fstewBr am you need go 
nofurther than the coupon at the bottom of 
the page 

With your order well include a helty 
instruction manual so you'll know. where 
to start. and a list of peripherals, expansion 
modules, and software so you'll know 
where logo next 
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Letters 





Welcome to the second issue of 
ZX Computing. As you can see 
the magazine is going from 
Strength to strength as ZX pro- 
grammers develop their skills, 
and share these with us. We've 
brought the ZX Spectrum on 
board with this issue with some 
great programs, and also, 
details on how you can quickly 
master the tremendous sound 
and colour possibilities of Uncte 
Clive's newest computer. 

As well as information on 
Spectrum programming, we 
have several big, big programs 
to make the most Of your 16K 
RAM pack, these include ELE- 
PHANT'S GRAVEYARD and 
the very useful TELEPHONE 
DIRECTORY, if you're worried 
about the lack of READ DATA 
on the ZX81, a IK routine in 
this issue will put your mind at 
rest. 

We imroduce a new section 
rn this issue - ZX Education 
which looks at the work of 
EZUG, the Educational ZX 
Users' Group, and reviews 
educational software. We're 
also reviewing a number of 
books, a unit which makes your 

ZX81 talk, and a fast -moving 
version of GAL AX! AIMS We 
want you to make the wisest 
decisions when it comes to 
buying software or hardware 
add-ons for your ZX computer, 
so our reviewers have been 
brutally honest. 

Machine code. If you're like 
me, you keep saying to yourself 
"f really must get to grips with 
machine code someday,” Our IK 
machine code disassembler 
should help you atong the way. 
And to maximise use of your 
printer, we have a tremendous 
routine to allow you to define 
your own graphics Why not 
write a complete lower case 
alphabet? No hardware modifica- 
tions are required, if you do want 
to get your soldering iron out, our 
article on adding a numeric 
keypad to your ZX81 should in- 
terest you. 

ZX80 owners are not forgot- 
ten We have a number of pro 
grams for you, as well as pro 
grams which will run on either the 
ZX80 or the ZX81 , and a cassette 
file-handling routine for the 
ZX80 To make the most of the 
wealth of programs written in 
Other dialects of BASIC, this 
issue of ZX Computing contains a 
major article explaining just how 
easy it is to convert other BASlCs 
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toZX BASIC, 

There's much more, including 
the latest news from Cambridge 
So if you're reading this in a 
newsagent, buy it and rush home 
immediately, And rf you're at 
home, miles away from your 
ZX81, don't read a single word 
more until you turn On your com- 
puter. This magazine is designed 
to help you make the most of 
your ZX computer, and will do SO 
more effectively if you run 
through the routines as you come 
to them rather than just read 
about them. 

Thank you to those who 
wrote in about issue one, and to 
Ihose who sent in programs One 
comment which was repeated a 
couple of times regarded the lack 
of clarity of inverse letters m ZX81 
program listings. One of the deci- 
sions i made when starting this 
maga/ine was to use printer 
listings whenever possible, to 
minimise (he chance of bugs If 
you've waded through programs 
in any of the computer 
magazines, you'll know that it is 
very difficult to produce bug free 
listings. However, we do 
sacrifice a little of the appearance 
to use printer listings. However, I 
believe - the comments of cer- 
tain correspondents not 
withstanding - that having pro 
gram listings work is more impor- 
tant than having them look 'pret- 
ty', Therefore, we'll continue to 
use direct printer listings 



whenever we can However, if 
you send us programs for 
publication, please do nor use m 
verse letters in the listing. If you 
think certain lines would look bet 
ter in inverse when you're runn 
»ng the program, or other lines 
must be inverse to make >t work, 
make this clear in the letter ac- 
companying the program. 

Contributions 

We're on ihe lookout now for 
good programs and articles for 
the next issue of ZX Computing, 
Program listings are vital, along 
with clear instructions on what 
the program does, how it works, 
and what ihe user will see when 
he or she runs it. Any kind of pro 
grams are useful, but we are 
especially interested in ones 
which use ZX BASIC in par 
ticularly clever ways, or in ones 
which contain routines which 
can be reused in other pro 
grams. 

All contributions we use are 
paid for. of course, so if you'd like 
to contribute to forthcoming 
issues and make a bit of pocket 
money, look through the con 
tents of this issue, and if you can 
write as wefl, or better than our 
present contributors, let s hear 
from you. 

But for now, get down to en- 
joying this issue with your ZX 
computer - 

T*m Hartnell 




Damn the 
Spectrum 

Dear ZX Computing, 

No doubt the columns of your 
magazine will soon be buying 
away wiih news of Sinclair's 
new ' ZX Spectrum” unveiled at 
the rather hap hazardly 
organised Earls Court Computer 
Fair held in April. As a quick 
reminder, the Spectrum is the 
Et 25. 00 colour- sound, hi-res 
16K micro that, takmg inflation 
into account, is cheaper than 
the ZX80I 

Sinclair’s total secrecy of the 
project may have given his 
creation a grand theatrical 
entrance, but at what price. I 
am not talking about the VIC-20 
and Texas computers that will 
be wiped out overnight That's 
business after all, Tm referring 
to the small hardware designers 
of add ons for the ZX81, to 
bring its specifications up 10 
that approaching the 
Spectrum's, These people are 
not in direct competition with 
Sinclair; they are just trying to 
improve his product, albeit for 
the reasons of personal profit. 

A prime example is the case 
of one barren stall- holder in the 
ZX81 village who had just 
brought out a ZX81 colour 
graphics system for €90.00, 

Who will buy it, when for only 
£35.00 extra they can get that 
plus lots more in the Spectrum? 
The fact that there are already 
SO many ZX81 owners means 
that maybe ihese people can sell 
their products, but the low price 
of the Spectrum means that a 
good percentage of ZX8T 
owners will buy the new micro 
instead of any add-ons for their 
old one. 

All these independent 
hardware companies helped to 
support the ZX81 Maybe they 
won't now be so willing to do 
so with the Spectrum, even 
though it doesn't really need 
that much help. 

Trevor Lawford* 

Kenton, Middlesex. 

• ! sympathise with your pomt 
of view to some extent, but 
point out that d this argument 
was followed to its logical 
conclusion we'd still be using 
slide rules. There would have 
been no pocket calculators 
unless Sinclair was allowed to 
vent the spleen of hrs creative 
genius bringing new electronic 
goodies into our fives. And the 
freedom that allows Clive to 
produce new products is the 
same one that was exercised *1 
a// those people who decided tc 
produce products for the ZX81. 
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No-One asked them to do SO. 
and if people decide to brave 
the waters of private enterprise 
(as, indeed, i have done with 
my books I. they deserve all the 
success m the world, and not 
the slightest bit of protection. 

As you say "that's business 
alter all " There is no such thing 
as ‘'smalt ' ' businessmen where 
theZXSl is concerned, The 
whole thing is a rollicking 
bonanza, from which every one 
- producers and consumers 
alike has profited. Also. I'd 
keep m mind that Uncle C. is 
not killing the ZX8t. For many 
users, such as schools, the 
ZX8 1 stilt represents, to use 
Sinclair's own words, " the ideal 
introduction to computing. " 

The ZX8I is not dead, and 
neither are those who have 
supported it. 




Sheppey dub 

Dear ZX Computing, 

I'm starling a ZX3Q 01 users' 
tlub in the Sheppey and Swale 
area and would like to hear from 
any prospective members in 
that area I can be contacted oo 
Minster 872887, or an s.a.e to 
my address, 24 Baldwin Road. 
Minster, Sheppey, Kent, will 
brmg details. 



John Schmitt, 
Sheppey. 



• Please let us hear about your 
beat users' dub. As you can see 
from the news section of this 
issue, we've mentioned ell the 
focal dubs we know about Ted 
us your contact address and 
give us an indication of the 
kinds of things you do. We'll 
publish this and get you lots of 
new members We're working 
closely with the National ZX 
Users ' Club, which acts as an 
'umbrella' organisation to the 
focal ebbs, and we'll make sure 
they publicise your activities as 
well. 



Swelled heads 
time 

Dear ZX Computing, 

I have |ust purchased your first 
edition of the ZX mag. Upon 
buying it, | thought that it 



would be just the same as all of 
the other mags on the market, I 
was pleasantly surprised 
though, as in my point of view it 
is the best computer magazine 
ever! Unlike most other mags, 
the programs were faultless. No 
sneaky little bugs hanging 
about 

Reading your fab mag 
inspired me to write the 
program l have enclosed. I hope 
it will be considered for 
publication 

Lee Rower, 

Chadderton, Lancs. 

• Thank you very much indeed 
for your comments. Not all the 
letters we received were fuff of 
such glowing praise, and not all 
the programs in issue one (as a 
later letter shows I were 
completely bug free, but we did 
do our best, and we’re glad that 
most of what we did worked 
out so wed. Regarding your 
program. Yes, we are interested 

as l said in my introduction to 
this issue - m seeing as many 
programs and articles for 
subsequent editions as you care 
to send, and all will be 
considered for publication. 




OOOOOOOOOpppSlIl 

Dear ZX Computing, 

Your first issue is certainly 
packed full of interesting things) 
One article in particular caught 
my eye! The piece on 'Othello' 
on page 58 There are a few 
misunderstandings that need to 
be cleared up 

The board game 'Othello' 
(trademark of Peter Pan 
Playthings Ltd f was invented in 
the 1970s, not in the 1880s. It 
was Reverse the Victorian game 
upon which Othello is based, 
that was invented m the 1880s. 

My company Mine Of 
Information Ltd was the first in 
Britain (O apply computer power 
to the intellectual idea behind 
the game and I might also claim 
to have produced the first truly 
low- cos i program package on 
general sale in Britain! A Zilog 
Z8G machine code program 
listing called 'Othello' which 
was published in 1978 and sold 
for only £21 

Mine of Information Ltd 



trademarked the word 'Othello' 
in 1979 in the class of printed 
matter relating to computer 
programs. Technically therefore 
your article was in breach of this 
trademark so I would be grateful 
if you would redress the balance 
by publishing this letter in the 
next issue and acknowledging 
my company in any future 
articles on this topic, 

Richard Ross- Langley. 
Managing Director. 

Mine of Information, 

St Albans. 

• Sorry ' bout that We were 
under the impression that the 
word "Othello" was part of the 
English language Shakespeare 
certainly thought so. 




Do you want my 
program? 

Dear ZX Computing, 

In response TO your letter in the 
first issue of ZX Computing, 
saying that you would like 
readers to send their best 
programs to you, t have written 
a goff program for the IK ZX81 , 

I would like to send it to you 
Please could you tell me 
whether or not you are 
interested in this sort of thing, 
and if I should send you my 
program. 

Caerleon Harbinson, 

Romney, Cardiff, 

• Of course. Please send in any 
programs you've written that 
you think are good enough for 
publication. The information 
given ar the start of the fetters 
section explains the kind of 
thing we're looking for, and 
how to go about sending it in. 

Catch that bug 

Dear ZX Computing, 

Frank O'Hara's "new and subtle 
bug" in the ZX81 ROM (rubbish 
characters in place of zeroes in 
LPRlNTing small decimal 
numbers), arises in the routine 
which writes the value of a 
numerical expression to the 
Printer Buffer as a string. It can 
be got around very easily. Since 



an exislmg string is correctly 
written to the Buffer, all you 
need to do LPRINT the STR$ 
equivalent. The following 
program illustrates the point: 

to Ft AIM o 

20 LET* iMTLftNO'lwHWqqe 
JOLETK* S7RIK 
40 LPRINT XI X 
SO GOTO 20 

The evaluation of STR$ must be 
done outside the LPRINT. 
Compare the output of the 
above program with what 
happens if you change line 40 to 
LPRINT ST R$ X X which has 
the same bug bitten appearance 
as from LPRINT X,X 

E F Harding, 

University of Cambridge, 
Department of Pure 
Mathematics and Mathematical 
Statistics, 

Statistical Laboratory 

• ft's good to see we are being 
read in the best places. Thank 
you for explaining a way to get 
around the bug. It is a pity that 
Such convoluted methods must 
be found to get around 
problems which should never 
hove existed tn the first place. 




Northern Ireland 
calling 

Dear ZX Computing, 

Having sat all evening with your 
magazine, I really must 
congratulate you On a 
marvellous issue. 

I bought my ZX81 last 
November and became 
disillusioned when so-called 
computer experts called it "a 
mere toy", Thanks to your great 
pages I can now answer back! 

By the way, do you know of 
any other ZX80/S1 owners in 
Northern Ireland? ft would be 
great to meet up and swap 
ideas. Keep up the good work. 

Maria Savage, 

It Sandyknowes Ave., 

New town abbey, 

Co Antrim, N Ireland, 

• Thank you for your 
comments. We've printed your 
name and address in full, in the 
hope that you'll be inundated 
with other users who want to 
exchange programs and ideas 
with you. 
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Take that, and 
that 

Dear ZX Computing, 

During the lew months in which 
I have owned a 2X81, I have 
been sampling the various 
computer magazines. 

This week I saw your 
magazine ZX Computing, and a 
quick initial look led me to 
believe it might be the best of ail 
the magazines I had seen so far, 
Unfortunately, first impressions 
can be misleading, Although the 
content ideas are admirable, ihe 
total effort has been completely 
spoilt for me by the shoddy 
printing of many of the program 
listings. 

Several pages are too badly 
printed for the programs to be 
followed, and I am too much of 
a novice to work out what the 
characters should be. in 
addition, I've attempted the 
program on page 96 As yet I 
have failed to make it work I 
note line 402 1 . there is no line 
4023, Your opening comments 
are also interesting How can 
you change lines 6000 6500 and 
8000 8500? They don't exist! 

Consequently, your 
magazine has been a 
disappointing buy. 

M G Roe. 

Hinckley, Lancashire. 

* Men culpa As you'll nave 
noted from mv opening 
comments, I determined very 
early in the piece that we'd use 
program listings direct trom the 
printer whenever possible, j u$t 
to make sure that the programs 
were printed without bugs. The 
inverse letters eluded us, so 
we're doing out best to keep 
these to a minimum, /stiff 
believe accurate listings are 
more important than pretty 
looking pages. I hope you have 
no problems with the programs 
in this issue. 

In common with other 
editors of computer magazines, 

/ often get fetters claiming that 
program X or program Y should 
never have been printed 
because it does not run Butin 
off cases, I have run ihe program 
myself, then dumped it direct 
from the printer. There is no 
way it cannot run. Correct - 
there is one way, if the person 
entering the program makes a 
mistake i personally ran every 
program in the first issue, and 
this issue, which is dumped 
from the printer, and checked 
the other ones out very 
carefully, it a program does not 
run first time, check the 
program you have in your 
computer against the listing. 
Regarding the "Horrorviffe" 



program, a splendid one indeed 
from N. Alexander Of Margate. 
The program works just as it is, 
despite the non-existent GOTO 
destination. The 2X8! goes to 
the nex t available line it the line 
specified does not exist. 

Certainly it would have been 
neater if the /me read GOTO 
4030, instead Of GOTO 4023. 
but ft has exactly the same 
effect The word 'change' in the 
introduction should have read 
'add', so the line read: " You can 
add Unes 6000 to 6500, and 3000 
to 8500 to enter your own 
adventures " 

Do this, and that 

Dear ZX Computing. 

May I congratulate you on ihe 
quality of content and 
presentation seen in the lirsl 
issue of your magazine. 

I would like to make two 
suggestions for future issues 
these being; 

1 . Please devote as much space 
as possible to the ZX Spectrum. 
2 Please devote as much space 
as possible to educational 
programs that will stimulate 
both computer awareness and 
general learning in children of all 
ages. 

P.E. Bloxham, 

East Leake. Leicestershire. 

• Thanks for your comments. 
We intend to support the three 
ZX computers tn accordance 
with the approximate 
percentage of ZX owners they 
represent, with a sfight bias 
towards the Spectrum because 
the number of Spectrum 
owners wifi obviously increase 
dramatically throughout the rest 
of this year. As you con see. 
we’ve included quite a bit of 
Spectrum material in this issue. 
We have also started including 
educational material, and hope 
to expand this section in future 
issues. Educational programs 
would be most welcome. 

it workedl 

Dear ZX Computing, 

I have just finished your 
magazine's suggested 
modification to extend the 
available memory on my ZX8V. 

It works very well and I thank 
you for its inclusion in your 
magazine 

I have, however, two 
comments to make regarding 
drawings on page 44, 

1 . The Circuit diagram shows 
the 'fourth 1 N AND inputs as 
pins 14 and 13 in error. 

2. The pictorial diagram {which 
incidentally does not agree with 
the circuit diagram, re the 
above point I is shown as a top 



view of a 7400. not an underside 
view as stated. 

Apart from these minor 
points I found the article 
informative, cost effective and 
easy to follow 

Paul A Pitts, 

Senior Development Engineer, 
University of Leeds. 

Audio- Visual Service. 



manner io the printer readout 
programs) to prevent these type 
of errors. 

I have had many reports 
from colleagues with ZX8 1 - 
“Excellent magazine'*, "First 
worthwhile mag worth 
collecting", so best ot luck with 
this and future issues 

J. A. Enness, 

Poole. Dorset. 



it Didn’t work! 

Dear ZX Computing, 

Thank you for publishing the 
article on screen POKE® for the 
8T and my Squareotogy 
program. Unfortunately a few 
errors crept in, especially to the 
POKEing article, who's main 
errors are: 

Firstly 3 ft K Of greater memory 
required for this to work. 

PAGE S3 

"A Simple Program", Line 10 
the ' should be a 0. 

"Another Short Prog ", Line 30 
the first / should be ( 

Line 40 the • should be - 
PAGE 54 "Mam Program" 

Line 160 should be GOTO 120. 
Line 150 the “S" should be 5. 
Line 190 there should be a B 
before the < . 

Line 60 LET B$ ** " 

Line 80 LET 8$ 8$ + CHR$ 
TINT IRNO* 1111 + "one single 



• Your articles were fine ones, 
and we're sorry we detracted 
from them by typographical 
errors. The statements you've 
made onfy prove the value of 
having direct punter listings. 
We'd be very interested in 
getting other articles ot the 
quality of the first two, from 
you or anyone else who wishes 
to submit such mater f at to be 
considered for publication 

Who wants an 
electric car? 

Dear ZX Computing, 

I am sending this letter to tell 
you how much 1 enjoyed 
reading the first issue of your 
magazine I have not yet got a 
ZX81 as i am irymg to sell a 
radio-controlled car to gel the 
computer and 16K RAM pack, I 
got the magazine |usi to look at 
and J can tell you now I will be 




space 

Line 180 the second = sign, 
should be 33. 

PAGE 55 Missed out line 390 IF 
H T 500 THEN PRINT AT 
8.10;”EXC£LLENT" 

The Squareology program has a 
print positioning problem, when 
blacking out any taken squares. 
This is due to lines 1 18 and 486 
which should read: 

Line ITS LET U X*2 + 4 
Line 486 PRINT AT Y 1: (the 
resi of the line is as published I. 

I wonder if it would be 
possible to photo 
prim the proven 
programs 
tin a similar 



getting future issues as they 
come out, 

Peter Craven (161, 

5 Moat Hall Ave., 

Peel Green. Eccles. 

Manchester M3Q 7LR. 

• We've printed your address m 
full just in case one of our 
readers rs interested in buying 
your car We hope you get a 
2X81 or Spectrum very shortly. 
And thank you tor your 
comments on the magazine. 
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"The world's best 



personal computer 
for under £500" 

QL^ 

Sinclair ZX Spectrum 

16KRAM £125, 48KRAM £175. 






This is the astonishing new ZX Spectrum 
- a powerful professional s computer in 
everything Put price! 

There are two versions - 16K or a 
really powerful ASK Both have a full 
8 colours, sound generation, a full-size 
movmg-key keyboard and high ‘resolution 
graphics Plus established Sinclair 
features such as one-touch' keyword 
entry, syntax check and report codes! 

Key features of the Sinclair 
ZX Spectrum 

Full colour - 8 colours plus flashing 
and brightness-intensity control 
Sound - 8EEP command with 
variable pitch and duration 
Massive RAM - 16K £>r48K 
Full-size moving-key keyboard - all 
keys at normal typewriter pitch, with 
repeal facility on each key 

High resolution - 2 56 dots horizontally 
x 192 vertically, each individually 
addressable for true high-resolution 
graphics 

ASCII character set - with upper- and 
lower-case characters. 

High speed LOAD & SAVE - 16K in TOO 
seconds via cassette, with VERIF Y and 
MERGE for programs and separate 
data files 



The ZX Printer - available now 

The printer offers ZX Spectrum 
owners the full ASCII character set - 
including lower-case characters and 
high-resoiution graphics 

Printing speed is 50 characters per 
second, with 32 characters per line and 
9 lines per vertical inch 

ZX Microdrive - coming soon 

Each Microdrive will hold up to 100K 
bytes on a single interchangeable 
microfloppy - with a transfer rate of 
16K bytes per second And you'll be 
able to connect up to 8 ZX Microdnves 
to your ZX Spectrum - they’re available 
later this year, for around £50 
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How to order your ZX Spectrum 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 01-200 0200 
for personal attention 24 hours a day 
every day 

BY FREEPOST - use the coupon 
below You can pay by cheque, postal 
order, Access. Barclaycard or Trustcard 
EITHER WAY - please allow up to 28 
days for delivery And there’s a 14-day 
money-back option, of course We want 
you to be satisfied beyond doubt - and 
we have no doubt that you will be 

sindair - 

ZX Spectrum 

Sinclair Research Ltd, 

Stanhope Road. Camberley. Surrey, 
GU15 3PS Tel Camberley (0276)685311 

Oidn | 

i 
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...the quality of the colour display is excellent " Popular Computing Weekly. 
The graphics facilities are great fun" Personal computer world. 

.the Spectrum is way ahead of its competitors" YourCompufer. 
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Micro Cassette 
Disk 



Spectrum 

name 

underfire 



The British computer 
manufacturers MicroAPL are 
angry with Clive Sinclair for 
naming the latest Sinclair 
micro the ZX Spectrum This 
is because last September, 
MicroAPL launched a 
computer of their own, a 
fancy 1 6-bit machine, capable 
of supporting 4 megabytes of 
RAM, and costing around 
£20,000. And MicroAPL 
called their machine 
"Spectrum*, 

They tried to register the 
name, but were not allowed to 
do so, Rob Bittlestone, one of 
MicroAPL 's directors, said: 



"We were told that the name 
was too general purpose to be 
accepted as a registered 
name, but now we are very 
concerned that confusion will 
arise over the two machines. 
Customers are already 
commenting on what a foolish 
name we chose for our 
product which is a bit 
upsetting," 

Uncle Clive says he is 
willing to listen to suggstions 
from MicroAPL, who would 
like him to place some 
advertisements pointing out 
the difference between the 
two products. 



London company BATS NCI 
Ltd. have announced a 
revolutionary new MCD 1 
Micro Cassette Drive system 
which provides random access 
mass storage with compact 
sae and high reliability. B>H 
Muskerof BATS told ZX 
Computing that the MCD 1 
"frees personal computer 
users from the slowness and 
uncertainty of saving and 
loading programs on tape 
recorders' MCD 1 is based 
on a small 3" single -sided 
floppy disk — totally enclosed 
with a rigid plastic cassette 
similar in size to ordinary 
cassettes 

Inside the cassette, the disk 
material is safeguarded 
against physical damage by 
bending, dust, scratching or 
greasy finger contact. 

Opening of the shutter, which 



completely covers the read 
write head and drive spindle 
access holes, takes place 
automatically and only on 
insertion of the cassette into 
the front slot of the drive. 

Capacity of the present 
version is (formatted! up to 
1 50 Kbytes and the transfer 
rate is up to 2 50 Kbits 
second. Average access times 
are comparable to the normal 
minifloppy disk The hardware 
design of the drive is simple 
and strong and is functionally 
compatible with standard 
minifloppy controllers. 

You can get more details 
Irom Bill Musker. BATS-NCI 
Ltd., 375b Regents Park 
Road, London N3 <01 349 
451 1.349 92171. The unit 
was demonstrated at the IPC 
Computer Paire attached to a 
ZXB1 
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Nig*i Son flu 



New Software 
Launched 



Clive Sinclair’s sidekick Nigel 
Searle has announced a new 
range of programs for the 
ZX81 . Many of them have 
been bought from Psion, and 
include a Chess, backgammon 
and fantasy games’. 

The full list of software 
includes: 

Cassette G3: Super Programs 

3 flCL) 

Hardware required: 2X81 
Price: €4,95 
Programs: Tram Race, 
Challenge. Secret Message, 
Mmd that Meteor, Character 
Doodle, Currency Conversion. 
Cassette G5: Super Programs 
5 IICLI 

Hardware required: ZX8 1 + 
16K RAM 
Price: €4.95 

Programs: Martian Knock Out, 
Graffiti, Find the Mate, 
Labyrinth. Drop a Brick. 
Continental, 

Cassette G9: Biorhythms tICLi 
Hardware required: ZX81 + 
16K RAM. 

Price: €6.95 
Programs: What are 
Biorhythms? Your Biorhythms. 

Cassette G 1 0: Backgammon 
(Psion | 

Hardware required : ZXB 1 + 
16K RAM. 

Price: €5.95. 



Programs Backgammon, 

Dice. 

Cassette G 1 1 : Chess fPsionl 

Hardware required: ZX 8 1 - 
16K RAM. 

Price: €6.95. 

Programs: Chess. Chess 
Clock. 

Description Fast, efficient 
machine code, a graphic 
display of the board and 
pieces, plus six levels of 
ability. 

Cassette G12: Fantasy Games 
[Psion} 

Hardware required: ZXB 1 (or 
ZX80 with 8K BASIC ROMI + 
16K RAM. 

Price: €4.75. 

Programs: Perilous Swamp, 
Sorcerer’s Island. 

Description: Perilous Swamp 
involves rescuing a beautiful 
princess from the evil wizard 
with monsters lurking along 
the way Sorcerer's island is 
where you're marooned, To 
escape, and avoid the dreadful 
beast, you'll probably need the 
help of the King of Dwarfs and 
the Grand Sorcerer, 

Cassette G 14: Flight 
Simulation (Psion! 

Hardware required: ZXB 1 * 
16KRAM. 

Price: €5.95. 

Program: Flight Simulation 
[plus blank tape on side 2). 
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Cassette E6: Fun to Learn 
series Music 1 (ICL| 

Hardware required: ZX Si + 

16K RAM 
Price: £6,95 
Programs: Composers, 
Musicians. 

Cassette E7 : Fun to Learn 
series - inventions 1 fICL] 

Hardware required ZX 81 + 

16K RAM. 

Price: £6.95 

Programs; Inventions before 
1850. Inventions since 1850, 

Cassette Bl: The Collector's 
Pack IICU 

Hardware required : ZX81 + 

1 6K RAM. 

Price: E9-95, 

Program: Collector's Pack, 
plus blank tape on side 2 for 
program dal a storage . 
Description: This 
comprehensive program 
should allow collectors tof 
stamps, coins etc.) to hold up 
to 400 records of up to 6 
different items on one 
cassette 

Cassette 83: VU CALC tPsionl 

Hardware required: ZX8 1 + 
16K RAM 
Price: £7.95, 

Program: VU-CALC- 
Descnption: Turns your ZX8 1 
into an analysis chart. VU 
CALC constructs, generates 
and calculates large tables for 
applications such as financial 
analysis, budget sheets, and 
projections 

Developed partly by ICL and 
partly by specialist software 
house. Psion, Sinclair has 
introduced the range in 
response to a widespread 
demand for suitable ZXB 1 
office educational and games 
software. It also believes that 
software increasingly holds 

the key to achieving 
continuing high sales levels. 

Eight cassettes together 
term the Fun to Learn' series 
and are each available at 
£6.95, me VAT English 
Literature l and ll, Geography, 
History, Mathematics, 
Inventions, Spelling and 
Music. 

All the new cassettes 
require the use of the add-on 
1 6K RAM pack with the 
exception of five of the ICL 
Super Programs series, 
which require IK only. 

ZX Computing will be 
reviewing the new software in 
the next issue. 

Sinclair Research have also 
announced changes in the 
prices of the 1 6K RAM pack 
and of the ZX printer. The 
RAM pack has dropped in 
price from £49.95 to E29 95, 
while the printer has shot up a 
tenner to £59. 9 5. 




There was much beside the Spectrum to interest ZX owners «( the IPC show Here, Keyde keyboards 
CQftW c mdsr scrutiny. 



The New 



computer 



Journalists applauded Clive 
Sinclair at the end of the press 
conference at which he 
launched the ZX8 1 , Press 
conferences for new machines 
are usually dull affairs, with 
journalists watching their 
watches and waiting for the 
drinks to be served, but not 
when Clive is centre stage 
At the IPC Computer Faire. 
which was the first place the 
Spectrum was shown publicly, 
the crowd was so thick around 
the Sinclair stand that even 
Clive himself gave up trying to 



Uncle Clive deposes the 
ZX Spectrum to the world 
for the first time 

get onto his own stand at one 
point, and wandered away. 

More good news for Clive 
came from the Design Council 
who sard that along with a 
viewdata microchip and a 
robot, the 2X81 deserved a 
council award. Hall 
Automation's CompArm - a 
robot which sprays paint 
and Milliard's "Lucy" 
viewdata chip were the other 
award winners. 





You couldn 't get near the Sinclair stand at the IPC Compute/ Feite for the crowd 
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zx News 




A pt oh fere tion of computer shuwi three in three weeks m London 

meant thinner crowds, even though this picture of the ZX Micro fair in 
Westminster Cent rut Halt taken the week after the Spectrum hnmch, 
shows that interest is sti/i high 



A major one day exhibition/ fair 
concentrating on the Sinclair 
market Will take place m the 
centre of Birmingham on 
September 1 1 th. 

The venue is the Singley 
Hall Exhibition Centre, a few 
minutes' walk from New 
Street Station. Microscene is 
set in the 8.500 square feet of 
Princess Hall big enough to 
allow plenty of room for 
exhibitors and public. 

One of the organisers, Eric 
Deeson, totd us that bookings 
had already been made by 
most of the major companies 
in the field as well as by many 
of the smaller ones. 
Microscene hope that Sinlair 
Research will launch the 
Spectrum Micro drive at the 
Birmingham show; certainly 
by September there will be 
plenty of new Spectrum 
software for the public to 
investigate, 

Sinclair are, of course, 
increasing their support of the 
2X81 in conjunction with 
Timex They intend to invite 
Microscene exhibitors to 



present their wares to them at 
3 private viewing before the 
public is admitted. This should 
be Of great interest to 
software suppliers, 
particularly those hoping to 
make a major impact on the 
North American market. 

Birmingham is the centre of 
Britain’s second largest 
conurbation and is within easy 
travelling distance frcm the 
West Country, Wales. Greater 
Manchester and Yorkshire. 
Microscene are planning lull 
advanced coverage of the 
show m those areas, and have 
already commenced 
negotiations for group travel 
with overseas organisations. 

Visitors wishing to avoid 
the queuing problem may 
obtain tickets in advance at 
f 1 .00 a head. Advance 
copies of the Guide book also 
cost £1 .00 each, Tickets and 
guide books ordered in this 
way will be sent out at the 
beginning of September . 

Microscene is at 8 
Baltenhall Road, Harborne, 
Birmingham B1 7 9UD, 



zx-stel 



A prototype Mart oc hoi ce 
ZX8 1 Presto! Adaptor was 
shown at the ZX Microfair, 
and gained considerable 
attention by keeping the 
crowd informed as to the 
latest events in the Faikiands- 
The prototype on display 
was designed specifically for 
the ZX8l m response to a 
competition organized by 
Telecom Full two wav 
communications using the 
PRESTEL character set and 
attributes are used It is not 
necessary to make any 
modifications at all to the 
2X81 Although the 
development work has yet to 
be done, Martochoice say no 
technical difficulties are 
anticipated with respect to 
providing facilities for the use 
of the printer and the 1 6K 
RAM pack. This means that if 
you have 1 6K and a printer, 
you should be able to hold 
around 1 5 screens of Prestel. 



More information on the 
adaptor can be obtained by 
writing {enclosing an s.a.e.f to 
Martochoice Ltd.. 1 0 Stanton 
Close, Jersey Farm, Si 
Albans, Herts AL4 9HT. 




ZX entrepreneur. Mike Johnson, 
organiser of the ZX Micro fairs 
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zx News 



Thezx in Belgium 



P Gtenmssan 

P Glennisson has formed a 
ZXS 1 club for Flemish and 
Dutch people, based in 
Brussels. The club has been 
set up as a non-profit making 
company with social activities 
and is currently looking for 
new members. 

Mr Glennisson told ZX 
Computing he is particularly 



of the club's Tasks is to 
introduce ZXS is into 
institutions where 
handicapped people live in 
Belgium, with the intention of 
teaching programming. The 
club publishes a 16 -page A4 
news letter called H ZX8l 
Club", and can be contacted 
at ZX80 81 Club, Priester rie 







iv - 









Supported an a milking stool « TV demonstrates Ptestef, conjured up interested m helping I Epeestraat 1 4. 0 1 200. 

from the phone tin* by the / K8 1 and the adaptor behind it. I handicapped people, and one Brussels, Belgium. 
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zx News 



Club Roundup 



The National ZX80 and ZX8 1 
Users' Club has changed its 
name to the National ZX 
Users' Club, in response to the 
launch of the Spectrum. It has 
also decided to totally 
disassociate itself from, the 
Atom and BBC activities it 
was involved in, and 
concentrate just on the ZX 
machines. The club's monthly 
magazine — INTERFACE is 
now all ZX material, a 
development which has 
generally been greeted by club 
members. The club can be 
contacted (mail only! at 44 46 
Earls Court Road, London W8 
6EJ, and El will bring you a 
sample issue of the magazine, 
which features news, special 
offers, reviews, and many 
programs, Interface was the 
first publication in the world to 
publish Spectrum programs 

The ZX81 User Group, 
North London Hobby 
Computer Club, Polytechnic of 
North London, Holloway Road, 
London N? 8DB (01 607 
27891, has decided to publish 
an occasional news sheet to 
be distributed among 
members. The first issue of 
the newsletter was sent to all 
members of the wider club, in 
an attempt to flush out 1 any 
unknown ZX owners. The 
newsletter also includes the 
following bit of information: 
"We've been given the 
business card of Chris Robins, 
CWR Developments, 6 
Jackson Road, Islington N7 
6EJ. who does ZX81 repairs. 
No more details, so if anyone 
uses him, let us know how 
you get on." 

Jim Walsh and Paul 
Holmes, aided by Andrew 
Greening, Allan Walters. Nick 
Steel and John West, produce 
a ZX magazine called 
DAT ABUS for their school 
ZX 8 1 club. They had an 
article on the Spectrum in an 
issue they were handing out a 
week after the new computer 
was launched. The rundown 
on the Spectrum was 
interesting indeed, and 
included the following 
comments from Paul Holmes; 

' The Sinclair Spectrum has 
two principle additions to the 
ZX81 1 the ZX Microdrive 
capability and a full colour 
graphics system it has no 
different modes for hi-res or 
text, both use the same hi res 
RAMs. A number of extra 
commands are added, plus 
colour control codes- The 
eight colours are each labelled 
on the top of the keyboard and 



may be used in three different 
ways, 

"PLOT provides the usual 
possible facilities except on a 
192 x 256 grid? AH 8 colours 
are available on the screen at 
once. DRAW is for drawing a 
line between any two points 
OVER, used in conjunction 
with DRAW, CIRCLE, PLOT, 
etc. causes unCIRCLE, 
unPLOT. etc. FLASH, BRIGHT 
and INVERSE are for use with 
the PRINT command to 
achieve flashing text, two 
levels of brightness and 
inverse video. POINT is to test 
a hi-res point. READ, DATA, 
RESTORE are provided as well 
as muitistatement lines. The 
sound command is BEEP and 
this Operates the internal 
speaker, and has ten octaves 
and a single volume 

"Moving onto the ZX 
MICRODRIVES now; It can 
hold 1 0OK bytes and takes 
interchangeable 3 Vi floppy 
disks. Eight drives can be 
connected at once. Extra 
commands which are provided 
ere: CAT. producing a Oise 
Catalogue, ERASE for deleting 
a file, OPEN and CLOSE - to' 
open and close files The disc 
and tape will share a number 



Hints 'N' 

Thirteen-year-old James Higyo 
of Hertford has discovered 
some useful techniques to 
overcome common ZX 
problems. He listed three of 
them for us here at ZX 
Computing: 

1 If loading fails, i pass the 
tape output through my Hi Fi 
and drop the Bass, lift the 
Treble and jiggle about with 
the various twiddly bits. This 
usually works after about 
three tries, Sometimes, 
however, there is an 
unwanted blip on the tape 
which cannot be eliminated I 
have not used this system 
much as I use TDK tapes, 
which are usually perfect for 
use with my mono SANYO 
tape recorder . If you do not 
have the right sockets on your 
Hi Fi, you can |om a few jack 
sockets to the leads coming 
from the stylus on the record 
player somewhere inside the 
Hi Fi, and also a couple - one 
from each speaker — for 
output. Most systems will 
have an earphone output and a 
microphone input anyway. 

2. I have a games paddle (of a 



of commands: VERIFY, 
MERGE, LOAD/SAVE. These 
are for verifications of 
programs, merging programs 
and variables and the loading 
and saving of programs, etc. 
The disk saves 16K m 3.5 
seconds, whilst the cassette 
interface has been pushed up 
to 1 500 Band (the ZXS1 was 
under 300 Band). Everything 
is very much the same, the 
cursor/edit controls are 
basically the same. 

"The Spectrum has a full 
ASCII character set and lower 
case available from the 
keyboard. It maintains a 24 x 
32 text display. 21 user 
definable graphics are also 
available. Two control keys 
give TRUE VIDEO and 
INVERSE VIDEO, if you want 
to get back to normal it is 
quite easy. 

"The Spectrum is a World 
beating computer, and has 
proved people right about 
Sinclair's ability, and the BBC 
wrong about the choice of 
company .... WELL DONE 
SINCLAIR," 

Other local clubs we know 
about include: 

« EZUG (Educational 
2X80-81 Users' Group), Eric 
Deeson, Highgate School, 
Birmingham 1 2. Send a large, 
stamped, addressed envelope 



Things 

sort) on my computer which 
consists of five press -to make 
buttons, a small box and a 
strip of ribbon cable. The box 
has the first four buttons on 
the top in a + formation, and 
one on the side for fire. The 
buttons are connected via 
ribbon cable to the computer 
keyboard on the underside of 
the PCB. The upper button 10 
the up-arrow, the left one to 
the left arrow etc, and the fire 
to the 0 key (actually, mine 
goes to 9. but 0 is more 
suitable in view of games like 
QS Defender). A joystick can 
be connected in place of the 
box and buttons. The paddle 
will work with most arcade 
games, 

3. If you get stuck in a M C 
routine, or want to get out of a 
program like ZX CHESS, I find 
switching a lamp off next to 
the computer is worth a try. 
The computer often gives the 
C error and the program is 
there for the saving. 
Sometimes a few memory 
locations are tilled with 
garbage in the process and in 
M C, this is hard to rectify. 



for details. EZUG also caters 
for the BBC Microcomputer. 

• Roger Pyait. 23 Arundel 
Drive, Orpington, Kent <661 
20281. 

• Austin Knott, 269 
Telegraph Road. Deal, CT1 4 
9EJ. 

• Christoph Moeller, Gross 
Kurfurstenstrasse 41 a, 4800 
Bielefeld 1 , Germany, 

• Da nm arks Nationals ZX80 
og ZXB1 Club, Skovmosvej 6, 
4200 Slageise Dk Denmark. 

• Steve Brumby, 38 Eastfield 
Road, Messmgham, 
Scunthorpe, Slh, Humberside 

• Ken Kmght, 22 Mount 
Street, Aylesbury. Bucks. 
HR20 2SE (0296 5 181 1 

• David Slagden, PQ Box 1 
59 Kingston upon Thames. 
Surrey. 

• Anthony Quinn. 
Heckenrosenweg 6. 3170 
Gif horn, W. Germany, 

• Conrad Roe, 2 5 Cherry 
Tree Avenue, Walsall, W55 
4LH 

• Ian Watt, 107 Greenwood 
Road, Oarkeston, Glasgow. 

• J Palmer, 56 Meadowfield 
Drive, Edinburgh 1031 661 
318U. 

• Leeds Microcomputer 
Users Group. Meets 
fortnightly on Thurs eve in 
Leeds, new members 
welcome. Contact: Paul 
O'Higqms, 20 BrudenellMt. 
Leeds 6 , tel; (05321 742347 
after 6 

• Brunei Computer Club: 
meets alternate Mondays 
1 900-2200 hrs at St 
Werburgh's Community 
Centre Contact; Mr R 
Sampson. 4 The Coots, 

Stock wood. 

• Worle Computer Club; 
meets alternate Mondays 

1 900-22.30 at Woodspnngs 
Inn Function Rooms, Contact; 
S Rabone, 1 6 Castie Rd, 
Worle. Weston Super-Mare, 
Avon, tel; 0934 5 1 3068. 

• P Compton, 29 North 
Marine Road, Scarborough, 
Nth Yorks, Y012 7EY 

• Jonathan Meyer. Vanspaen 
Straat 22, 6524 H.N. 
Nymegan, Holland. 

• Royston H Wallis, 22 
Mallard Crescent, Pagham, 
Bognor Regis, West Sussex, 
P021 4UU. 

• Raymond Betx, Chemm du 
Moulm 38, I328 0ham, 
Belgium. 

• Cardiff, The 8 1 Club. This is 
organised by Mike Hayes, 54 
Oakley Place, Grangetown, 
Cardiff. Cardiff 371732. 

If you'd like your club listed 
here, just drop a line to the 
National ZX Users’ Club and 
the information will be passed 
on to ZX Computing. 
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16K came 




Collecting 
xylenlum 
Crystal 



From darkest Harlescott in 
Shrewsbury, 1 5-year-old 
Nick Wilson sends us to the 
planet Caneymede 11, to 
gather xylemum crystals. 

Monsters and matter 
transporters are just two 
of the hurdles which 
stand in the way of your 
gathering intergalactie 

wealth. 



In this game for a 16K ZX81 
(which will fun Quite happily, 
with 3 few minor changes, on a 
ZX Spectrum I, you are aboard 
space flight 12/03 to the planet 
Ganeymede 11, Your mission 
there is to collect as many 
Xylenium crystals as you can 
find, and bring them back to 
good old Terra Firma For each 
crystal you bring back, you'll be 
paid Cl ,000,000 

The planet consists of an 
underground maze of rooms 
through which you can move al 
will. You'll get reports, during 
your journey, telling you about 
the contents of various rooms, 
and from time to time if 
you're lucky you'll be shown 
a map of the planet surface, and 
where you are on it. Mosl of the 
rooms are empty, but others 
contain things to slow you down 
(or even kill you). Hazards on 
your journey include locked 
rooms, monsters, matter trans- 
porters (which move you all over 
the place, quite randomly! and 
bottomless pits (and the great 
display which appears on your 
TV screen if you fall down a pit 
almost makes it worth ending 
the game in that way). Right 
now, gird your loins and enter 
the undrground caverns of 
Ganeymede 11. 

Provision is made within the 
program for a SAVE of all 
variables, so when the program 
is LOADed and run it will con- 
tinue from exactly where it left 
off. When typed in, the program 
should be saved by GOTO 9998. 
and then when loaded again it 
will execute itself (which sounds 
very painfull! 
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16 K came 






16K Came 



4216 LET SOUTH — E fS0 

4.220 PRINT RT 9,3; "NORTH : " ; CHP 

* A (NORTH) 

423© PRINT RT 9,3; "SOUTH ; " ; CHR 

* R (SOUTH) 

4240 PRINT RT 10,3; "ERST '■ : CH 

R* ft (EAST) 

4250 PRINT RT 11,3; “U£5T : **: CH 

ft * Rt WEST ) 

4256 PRINT RT 13,3; "N , S, F. Li,, 

- (Gl'lUIT, 



5020 LET OR&-CODE 

S03® PRINT "YOU HB'JE ENTERED A R 

QGM UITH R MONSTER INSIDE IT... 

%\ 



5040 


PRINT 










5050 


IF 


K <7 


THEN 


PRINT 


"HE HRS 


S 


EEN 


YOU 


* w m- m 


** 








5055 


PRINT 










5060 


IF 


K- 1 


THEN 


PRINT 


“RND HE 


E 


ftT S ' 


YOU 


UP . 


ll 








8070 


IF 


K - 1 


THEN 


STOP 







4256 LET Q 1 = E 
425? LET A(E)=ORG 

4260 IF INKEY *»" " THEN GOTO 4200 

4261 IF INKEY * = "Q” THEN GOTO 600 
0 

4262 LET M* = INKEY* 

4266 IF H**"U" AND CHR * ft(UEST) ( 
>"*" AND CHR$ RtUEST) < > ”<T* THEN 
LET E=E-1 



5060 IF K < 7 THEN PAUSE 200 

5100 IF K <4 THEN PRINT '"HE IS AS 

LEEP 50 HE HRS NOT NOTICED 

YOU . " 

5110 IF K<4 THEN PAUSE 200 

512© IF K <4 THEN GOTO READ 

513© LET K=RND 

514© IF K =5 THEN LET ft*-"GIUES V 
OU” 



4270 IF H*=”5" AND CHR* R (SOUTH) 
<>"■“ AND CHR* R (SOUTH) < >“J| ,t THE 
N LET EsE+20 

4275 IF N*="E” AND CHP* R (ERST I < 
» ■" BND CHR* A (ERST) < > "ft” THEN 
LET E=E+1 

426© IF M* = "N" AND CHP* ft (NORTH) 
AND CHR* ft(NORTH) o"l" THE 

N LET E-E -20 . 

42s5 LET ORG-R(E) 

42B6 LET A (E) =CODE 

4267 IF RND>.89 THEM GOSUB MRP 
4266 IF EsOUT OR E-OUU THEN GOTO 
3600 

4200 GOTO READ 

4500 LET UD = INT (RND*10i+l 
4505 PRINT UO; " CRYSTALS. , , " 

4510 LET CRYSTALS=CRYSTALS+U0 
4520 PRINT RT 16.3; -BRINGING YOU 
P TOTAL TO ", CRY ST ft L 5 
453© PRINT RT 17 .3, 3© -CRYSTALS ; " 
HOPE T O GET . " 

4531 LET dPG-CODE ” * * 

4532 LET ft { E .* =CODE 
4535 RETURN 

4700 PRINT "ft MATTER TRANSPORTER 



4705 LET 01=E 

471© LET ft(E)=ORG 

4 72© LET E = I NT (AND *400) 

4725 IF R(E)=eOt>E K’ OR R (E) sCO 

DE ";JK" THEN GOTO 4720 

4700 PRINT ftT 14,3, ” I'CUAPE TRANS 

PORTED TO E 

4735 LET ORG=A (E) 

4740 LET ft (E) aCODE " 

4745 RETURN 
490© CLS 



4905 PRINT 

4910 PRINT 'YOU HAUE F ALLEN INTO 
R PIT . . . . 

4911 PAUSE 5© 

4912 LET G-RN D*2 

4913 LET 

4920 FOR 1=1 TO 21 
4325 LET Y = I NT (RND*7)4l 
4930 SCROLL 




xi' 1:4' THEN PRINT AT 17.14 + 



4934 IF I>4 THEN PRINT AT 18.14+ 

G ; "3IOTE" 

493 5 IF I>4 THEN PRINT RT 19.14+ 

q ■ ■* + junw 1 1 

I>A THEN P * XWr RT 30 ' 14 * 

4937 LET G = 1 + t PND * 1 ) - l AND * 1 ) 

4936 NEXT I 



4939 GOTO 6000 



500© CLS 



5005 RAND RND 



5010 LET K = I NT ( RND * 10) +1 



5150 IF K<)5 THEM LET AJi'TflKES 
FROM YOU" 

5160 LET FF =,INT 1 RND * (CRYSTALS -3 
1 > +3 ' i 

3170 PRINT, f 1 

5180 IF K<7 THEN PRINT "HE 
" ";FF, " CRYSTALS* 

S19S IF K<7 THEN IF A*(1)="G" TH 
EN LET CRYSTAL5sCRYSTALS+FF 
5200 IF K<? THEN IF At(l)i'T" TH 
EN LET CRl'5TRl.5=CRYSTftL5-FF 
5210 PRINT 

5220 IF K<7 THEN PRINT "YOUR TOT 
AL IS NOU ” ; DRY ST RL 5 
5231 IF K<7 THEN PR USE 200 
5240 IF K (7 THEN GOTO READ 
5250 PRINT “YOU HAUE SCARED HIM 
OFF . . . . “ 

5260 PAUSE 200 
5270 GOTO READ 
6000 CLS 

6005 PRINT "YOU RRE NOU OUT OF G 
ANEYMEDE . . . . “ 

6010 PRINT 

8020 PRINT "UITH ** ; CRYSTALS ; " CR 

YSTRLS 

6025 PRINT 

6030 IF CRTS fflLS <3© THEN PRINT " 
WHICH RRE NOT ENOUGH. ..." 

6040 PRINT 

6050 IF CRYSTALS <30 THEN PRINT " 
YOU U ILL HAUE TO REMAIN ON 
GANEYMEDE to DIE..,. R.I. P. ...” 
6060 IF CRYSTALS <30 THEN STOP 
607© PRINT "WHICH IS ENOUGH TO G 
ET YOU BACK TO EARTH 
606© PROSE 20© 

6090 CLS 

610© PRINT "YOU RRE NOU SAFELY 6 
ftCK ON ERRTHUITH ALL V OUR CRYSTft 
LS INT ACT . ” 

6110 PRINT 

6120 PRINT "YOU HAUE BEEN PR ID 

£ ” ; CRYSTALS* 1E6 

6130 PAUSE 300 

6135 LET LL - —50 

6140 GOTO MRP 

800© CLS 

8005 PRINT "DO YOU UI5H TO SRUE 
THE DETAILS OF THESE ROOMS FOR L 
ATER CONTTUATION OF THE G 

AME (Y-N) 7” 

6010 IF INKEY *="" THEN GOTO 6010 
602© IF INKEY *-"N" THEN GOTO 60© 
0 

6030 PRINT 

6050 IF INKEY *=s " “ THEN GOTO 60S© 
8060 SAUE "GANEYMEDE l‘B' 

6065 CLS 

8066 PRINT "PRESS ""E"” TO STOP 
OR "*'C" " TO CONTINUE." 

8067 IF INKEY *="” THEN GOTO 8067 
6068 IF INKEY *-"E" THEN NEW 
6060 GOTO RERD 
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16K Came 




a r 



5 s 



E E 



RE 

ED 



5 V 

?S 

*■* 

i-3 

tm 

TH 

OT 



M 



G 

:r 



G 



e- 

ft 



L 



7) 

2 






? 




900© CL 5 

9010 PRINT AT 0.7; l, &fiNFTf'HEDE I 
I" 



90S© PRINT AT 2.0; 

903© PRINT " YOU ARE NOU ABOA 

RD SPACE PLIGHT 12/&3 TO THE 

PLANET GANEYHEDE II. 

YOUR MISSION IS 

TO COLLECT AS MANY XVI ENIUM CRY 
STRLS H5 TOUCRN FIND, AND BRING 
THEM BACK TOE ART H . FOR EACH CRYS 
TRL YOU DO BRING BACK YOU WILL 
EE PAID THE SUM OF 11,000.300. " 
90S© PRINT " THE PLANET CONS I 

STS OF AN UNDERGROUND HAZE OF 
400 ROOMS UHICH YOU CAN MOUE A 
ROUND AT UILL , YOU WILL HAUE 

VARIOUS REPORTS ON YOUR UOUR 

NEY, 5UTCH AS THE CONTENTS OF A 

DJRCENT ROOMS. HND FROM TIME 

TO TIME A MAP WILL EE DISPLflfYE 



D . ** 

90S© PRINT 

907© PRINT " PLEASE WAIT . " 



9060 GQSUB IN IT 
9090 CL S 

9100 PRINT " MOST OF THE ROOM 
5 ARE EMPTY, BUT SOME CONTAIN WAR 
I0U5 THINGS THAT WILL EITHER SLO 
U DOWN YOUR PROGRESS , OR SPEED I 
T UP. THESE THINGS ARE 



9110 PRINT 
9115 PRINT 
9120 PR INT " 1 , 
OM 

9130 PRINT 
9140 PRINT " 2 • 
9150 PRINT 
916© PRINT "3 . 
ANSPORTER . " 
9170 PRINT 
916© PRINT "4. 
S PIT . ** 



8. . . A LOCKED RO 

9, . . A MONSTER . ” 
IS. , . A MATTER TR 

P ... ft BOTTOMLES 



9 19© PRINT 

9200 PRINT "5. C. . .ROOM CONTAI 
NS CRYSTALS’ 1 
921© PRINT 
9220 PRINT 

9230 PRINT “ PLEASE WAIT..." 
9240 GOSUB INIT 
92S© CLS 

9260 PRINT " 1 . THE LOCKED ROOM. 



946© PRINT ,- 4, THE BOTTOMLESS 

PITS. " 

947© PRINT 

9460 PRINT "A BOTTOMLESS PIT IS 
INESCAPABLE ANO SHOULD BE fiUOIDE 
D RT ALL COSTS. UNLESS YOU HR 

VE OUER 30 CRYSTALS. “ 

9493 PRINT 

9500 PRINT "PRESS NEULINC* 

9505 IF INKEY*®"" THEN GOTO 9505 
961© CLS 

95 12 PRINT " OTHER SURPRISES 

ARE TWO ROOMS WHICH , IF ENTE 

RED i UILL TRANSPORT YOU TO THE 

SURFACE . " 

9513 PRINT 

9514 PAUSE 400 

9515 PRINT 

9516 PRINT "GOOD LUCK 

9517 PAUSE 70 
95 IS RETURN 
9600 CLS 

9610 PRINT "YOU HAVE ACCIDENTLY 
ENTERED A ROOM UHICH CONTAINS 
A CHUTE THAT LEADS OUT OF GA 

NEYHEDE 

9620 PAUSE 20© 

9630 GOTO 6000 
9997 STOP 

9996 5AUE "GANYMEDE IH" 

9999 RUN 




9270 PRINT 

9260 PRINT "YOU CANNOT ENTER OR 
CASS T H ROUGH A LOCKED ROOM, THEY 
ARE THERE ONLY TO SERVE AS BAR 
PICADES . " 

9290 PRINT 

930© PRINT ‘’PRESS NEWLINE" 

93©5 IF INKEY * = " ** T HEN GOTO 9305 
9310 CLS 

9320 PRINT "2, THE MATTER TRANS 
PORTER . ” 

9330 PRINT 

9340 PRINT "THE MATTER TRAN SPORT 
CP i IF IT ISDX3TURBED. UILL TRAN 
SPORT YOU TORN OTHER ROOM AT RAND 
OH. " 

935© PRINT 

936© PRINT "PRESS NEWLINE" 

9370 IF INKEY *="" THEN GOTO 9370 
936© CLS 

939© PRINT "3. THE MONSTER." 



940© PRINT 
941© PRINT 
BE UERY 
0UITHI5 IS 
GIVE OR 
942© PRINT 



"MONSTERS CAN EITHER 
HELPFUL OR CAN ERT Y 
RARE > . THEY CAN ALSO 
TAKE CRYSTALS." 



943S PRINT "PRESS NEWLINE" 

9440 IF INKEY * = " " THEN GOTO 9440 
94 S© CLS 




MAP FROM ABOVE 



r 


:.EY . . . 


* 


-YOU 


• 


-EMPTY 


m 


-HATTER 

TRRNS 


m 


-LOCKED 

ROOM 


p 


-PIT 


a 


-monster 


c 
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Hardware 



Big talker 



Your 2X81 can now just about 
sing and dance with a number 
of new products on the 
market. Our reviewers put 
them through their paces. 




Keyboards 

The Fuller Keyboard and case Is a 
well designed professional 
keyboard for the limited 
2X80/8 1 . The extended ver- 
sion. offers two extra keys 
which can be hard wired and 
assigned to other functions, ie. 
extra shift and newline keys. It 
also swallows the ZX com- 
pletely, and holds the RAM 
Pack , Motherboard r power sup- 
ply, and two other boards via 
the Motherboard. All this is held 
in a neat 200mm x 350mm x 
60mm inject ion -moulded black 
case. Some things that I liked 
about the case was the "Power 
On" LED, and the smooth 
shape with no Sharp corners. In 
the top right-hand corner of the 
case there are ventilation slots 
which stops the power supply 
unit (which supplies power to 
the ZX and Motherboard] from 
becoming overheated. Fuller's 
aim is tocut down the wires and 
awkward peripherals the basic 
ZX unit tends to attract, and 
this It achieves very well. I 
would have preferred it if the 
keys were stepped as on some 
other keyboards, but on the 
whole I believe the Fuller to be 
one of the better keyboards on 
the market. Fitting theZX to the 



case and keyboards is quite 
simple as Fuller realised that 
most ZX users would not be 
"into" electronic construction. 

TheZX is taken out of its own 
case and screwed into the top 
left hand corner of the Fuller 
case. The ZX ribbon cables are 
taken out and are replaced with 
the Fuller cables. Next, plug in 
the Motherboard, pow er supply 
and any RAM cards. The last 
operation is to stick the self- 
adhesive ZX functions to the 
key tops. With any luck, it will 
work. 

The Fuller Keyboard and 
Case is altogether a very 
valuable package for the ZX 
user. It speeds up data input 
and sorts out the layout of 
peripherals and leads, etc The 
extended keyboard, and case 
costs £39.95 built, £33.95 kit 
(plus £2,50 P&PI. If you don't 
want a Motherboard but would 
rather just add a keyboard there 
is a standard keyboard and case 
available at £36.70 built, 
£30.70 kit. Motherboards cost 
CIS 95 (plus 60p P&PI, 16K 
RAM boards £35 95, and 32 K 
RAM boards £79.96. 

Details can be obtained and 
orders taken at: Fuller Micro 
Systems, The ZX Centre, 
Sweeting Street, Liverpool 2. 



Keen on Kayde 

My first contact with Kayde 
Keyboards was not favourable. 
The first one worked erratically: 
the second had the "six" key 
upside down , . , but the third 
works like a dream. 

The keyboard is full-size, 
lacking only a space bar to look 
and feel like a proper typewriter 
keyboard. One reason I chose 
the Kayde in the first place was 
because it has a repeat key. the 
one in the bottom left-hand cor- 
ner. Although this repeats fairly 
slowly, it is a boon for filling a 
long print statement with a 
number of the same graphics 
character, or with spaces. The 
keyboard has increased my pro- 
gram entry time by about 400 
per cent, and the vast majority 
of the programs in this issue 
were entered on my Kayde 
Keyboard. 

V ou need to be able to solder 
(a little) to connect the 
keyboard, and I was lucky in 
having someone who knew 
how to solder to connect mine 
up, as I think it would have been 
beyond me. To connect the 
keyboard you remove the 
screws from the underside of 
the ZXS l and separate the two 
halves, then remove the two 
PCB securing screws and 
withdraw the PCB. Next you 



need to remove the two 
keyboard ribbon cables from 
their sockets on the PCS, and 
replace the PCS in its case. The 
wires are then connected as 
shown in the comprehensive 
assembly instructions supplied 
with the keyboard The keys 
are blank when supplied, but a 
set of stick-on letters is sup 
plied, and these are easy toapp 
ly. The transfers are on thin, 
tough piactic, and seem design 
ed to withstand a great deal of 
wear Even after several weeks 
of heavy use, my keyboard 
transfers show no sign of lifting 
off or wearing through 

All in all tne keyboard is so 
useful 1 1 could not face the idea 
of going back to a ZXSl 
without one. The repeat key is 
useful for long deletions when 
editing, or for filling a PRINT 
statement with a number of the 
same character. The lack of 
quality control evident in the 
fact that 1 got two dodgey ones 
before a good one came along, 
has been pointed out to the 
company, who have assured 
me that this area of their 
business has been tightened up 
considerably. If you can solder 
just a little {or have a friend who 
you can bribe) and are sick to 
death of the touch -sensitive 
keyboard, a Kayde Keyboard 
will prove an asset, a boon, and 
a very worthwhile purchase. 
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Kempston Electronics 'mini' 

keyboard 



As you add extra hardware to 
your ZX8 1 , it cart become quite 
difficult keeping it all in order 
especially if you have to pack it 
away between uses. The ZX8 1 
Custom Case (which is also 
available to fit a Spectrum) is 
designed to solve the problem. 
A lightweight, lockable slimline 
case made from some impact- 
resistant material TABS'}, with 
foam padding, the unit is 
designed to hold everything 
firmly and safely in place. 

Because the loam insert has 
been pre-cut to accomodate 
each piece of equipment, the 



of the case. There are no trailing 
connecting leads, as they all fit 
underneath the foam insert. 
Each case will hold all the stan- 
dard ZX3 1 hardware tie. the 
stuff produced by Sinclair) plus 
the Learning Lab end manual, 
software cassettes, and any 
cassette player up to 10)4 in x 
5 V» in. If you haven't got ell the 
hardware you can just leave the 
pre cut foam where it is. This 
unit is ideal for those who need 
(and can afford} to solve their 
tidying-up problems in this 
way. It is £37. 90 (plus £2.00 
P&Pl and is available from Com' 
puter Cases, Stanhope Road, 
Camberley, Surrey, GUI 5. 



Speech Pack 



DCP Microde vaiopman f s Speech 
Pack is easy U> use, a Joy io fisten 
to, ami a genuine way to enhance 
your programs by adding beeps 
(two availabte/ and spoken word 
responses to your inputs You 
simpty connect it to the back of 
tha ZX8 t f and there is provision 
behind it tor connecting anything 
else you want , tike a memory 
pack or pHntmri end that's if A 
singie POKE command wflJ 
genera te a word. POKEing the 
specified address f 49 749) with 
zero wik generate the phrase 
"This is Qtgf father 

The unit (£49 95 from DCP 



This tifiy keyboard fits directly 
over the ZX81 membrane and 
provides a simple upgrade 
keyboard- Each key clicks clear- 
ly whan pressed, aiding 
positive keying There are no 
trailing wires or special cases 
needed. While it does not solve 
the problem of having The keys 
fairly close Together, (a problem 
for ham-fisted typists like 
myself) it does provide a very 
good way of increasing speed 
of program entry, and of giving 
you positive feedback from 
each key press. The legends on 
the keys are identical to those 
on the original keys. 

If you want a small, neat 
keyboard without the hassle of 
additional connector cables, 
the Kempston Electronics mini 
keyboard many be just what 
you're looking for. The kit is 
£24.S0 r and the fully - 
assembled unit £26.00 (plus 
7 Op P&Pi from: Kempston 
Electronics, 60 Adamson 
Court. Millgrounds Road, 
Kempston, Beds, 



Microdavafopments Ltd, 2 Station 
Cfose, lingwood r Norwich, NR f 3 
4 AX) is supptied complete with 
Word Peck ROM 1, which con- 
tains eft the letters of the 
atpheber number saro to one 
mif/ion, and soma other ganarat 
words (such as: again r cent, * 
high tone and a iow tone, and 
specified periods of sihncaj. 

Word Pack ROM 2 . evaiiabte for 
£74 .95 (as arm Word Pack ROMs 
3 and 4) extends its usefulness 
significantfy, with more then 60 
extra words induding. minute* 
pfeasa. ready, start, stop, try, go. 
and error 





HAVEN HARDWARE 

STILL THE WORLD'S LARGEST RANGE OF ZX 
HARDWARE AT THE LOWEST PRICES 

(Prices include VAT and postage) See u» at the Edinburgh ZX Show. 

FULL-SIZE KEYBOARD WITH REPEAT KEY AND SINGLE KEY RUBOUT & 

CURSOR CONTROLS 

Specially designed for the Sinclair, this keyboard was the first to include these features 

WHY PAY MORE FOR AN INFERIOR COPY? 

KIT ONLY £19.95 BUILT £21.95 (Repeat Sr Single key entry £1.00 extra). 

REPEATING KEY MODULE 

One of the most successful ZX ADD-ONS ever created. Fits inside ZX81. TENS OF THOUSANDS OF 

SINCLAIR COMPUTERS ALREADY HAVE THIS FACILITY. 

Available lor ZX9CMKIT £2.50) 
or ZXS1 KIT £3.50 BUILT £4.95 
* CAN BE USED WITH ANY KEYBOARD * 

PROGRAMMABLE CHARACTER GENERATOR 
THE FIRST AND STILL THE BEST 

With free HIGH RES graphplotter No Motherboard required 
Can be used with I6K Memory etc. 

Charaters car be printed directly onto the ZX printer. 

Full software control. 

KIT £17,95 BUILT £24-95 
ZX81 INVERSE VIDEO MODULE BUILT £5.95 
ZX9Q COLOURBOARD KIT £39.95 BUILT £49.95 
ZX EDGE CONNECTOR £2.30 (GOLD PLATED) 

ZX INPUT/ OUTPUT PORT 

Interface your computer to the outside world. 

8 Inputs and 8 outputs with positions for LEDS and clock. 

KIT ONLY £7.95 BUILT £11.95 

ZX 3K MEMORY 

The cheapest small memory expansion available anywhere Uses very reliable static RAM 

BUILT ONLY £12.95 KIT £11.95 
ZX SPECTRUM EDGE CONNECTOR £2.95 

OTHER PRODUCTS 

Motherboard, Numeric Keypad, Bleeper, Single key entry module & various Software cassettes 

SAE FOR DETAILS SHEETS, COMPONENTS PRICES & ORDER FORM 
HAVEN HARDWARE, ZX DEPT 31. 4 ASBY ROAD, ASBY, 
WORKINGTON, CUMBRIA CA14 4RR. 
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Whether you have a zx spectrum or a zxsi, 
you'll be able to run these two programs. 
The first, SPECTRAL HANGMAN, chooses the 
words you must guess. The second^ tile 
crazy, dares you to use your brain. 



ed on the length of the word! to 
get it right The vocabulary for 
either program can easily be ex 
tended. Notice how much more 
compact the Spectrum version 
is compared with the listing for 
the ZX81 . 

The second program, 'Tile 



'Spectral Hangman’ is straight 
forward. The computer 
chooses a word from its list — 
kept in the DAT A statements in 
the Spectrum version, and in a 
series of LET lines in the ZX8 1 
program - and then gives you a 
limited number of guesses ibas- 

SPECTRAL HANGMAN 

10 REM Spectral Hangman 
SC SEN K Hahoganu , X&bz 

12 FOR 9=1 TO RND*S5+1 

TO READ 3* 

t? NEXT Q 

££? LET n »LCN 3* 

70 DIM bln). DIM din.' 

60 FOR 3*1 TO n 

015, LE^ b'<5> -rCDCE 
LET dl?)=b fp) 

ill rir.it 1 TO n .n/3 

ill print* — ® ink RNO.e.,:“Ent«.- 
;Ou r guess no- J 
-oe input c$ 

110 LET f =CODE C* 

IU THEN LET dt9>=© 

I ID NEXT 9 
T50 NEXT j 

:5| PRINT* •* ink 3.:" S.?f.-y, 

— UP! " 

*60 &0 TO 330 

33 REM V * * * win *■+■** , . i _ s | a 

print ' INK A . TAB 4.* Le c l d 

si*’ PRINT ' INK *,"vou > pot the 

■Yd sa.^ j - 1 iNK*ar s is- - 

PRINT '■ INK RHD*S, "Pi 4SS 3 

Key for a n e w g a»e “ 

ZiO PAUSE 464 

• E p Ryrj 

160 dpt A *■ feature” spectrum"/'* 
. a in br i dye " ^ "hazard" . ”P u m p ki n ” 



Crazy', produces a 4 x 4 
square, containing the letters A 
to L in a random order, Your 
task is to put them back in 
alphabetical order, moving tiles 
into adjacent empty squares, 
Motice how the Spectrum ver 
sion uses the INPUT option of 



having words within quote 
marks (lines 90 and 130). If 
you want to change the starting 
order, alter [he two DATA lines 
m the Spectrum program, and 
AS (see tine 3451 in the ZXSI 
version. 



quiz 



f a c 



JTCt DATA "qyastion'% 1 
'*unc ie w „ "recorder " 

_cO DATA ’ oil i £ " s " f © r«l> l 3 
„ i4 , 1 “fesoufce"/'baner v ' 

_ 90 ” data "buite*"., "strawfear ry 
: o t h e r » one " " a t o« ” * o r ce r o r " 

_ 14k II .1 ' _■» I 1C 41 ' * Lj 



400 DATA "W»Zafd‘ , , ,, «liCkfidly 
. -vi .■wanton “ .. “wanderer” 

4-10’ LET h =7 

4. IE FDR e=l TO n 

4-^0 IF bteisdlfii THEN rSirU XNK 

" MT' ,tp ■ 41 

130 IF B (fe)OD(S) THEM PRINT It. 

SMD *6 ; CHR$ ( E* f E 1 j : LET h=h+l. 

LEER .SS.h 
' ID NEXT e 
_IE EOFDER RhSD*6 
^50 IF n=n TfitN &u TO 30® 

4©0 PPINT * ink. 0.. P £PE« &.■ >0- 

njve yuasiiSd "j INK RND*5,. h, XM 

4.70 ”lF e h<>i fH£N PRINT PURER 6, 

3 . 

4©0 PRINT 
-30 RET URN 

En ur your yuess no. 3 
7 o u hive fuaistd 1 Letter 



~n ter your yuess no. 4 
o u hive y u e - s 5 e d 3 tetters 
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word Games 



ENTER YOUR GUESS NO * 9 

10 REM SPECTRAL HANGMAN 
as REM (C) K MAHOGANY 1952 
30 G05UB 1000 
60 LET N =LEN A* 

?® DIM B (N) 

75 DIM D(N> 

30 FOR G=i TO N 
90 LET B(GJ =CODE fltfG.l 
I0O LET DIG)=EMGJ 
110 NEXT G 

120 FOR U - 1 TO N+N/3 

14-0 GOSUB 4 10 

15© SCROLL 

ISO SCROLL 

170 SCROLL 

130 SCROLL 

190 PRINT "ENTER YOUR GUESS NP, 

■' + 

200 INPUT C% 

210 LET F=CODE C * 

220 FOR G = 1 TO N 

230 IF D CGJ ~E THEN LET £>/G.> =i? 
240 NEXT G 
260 NEXT 2 
265 GOSUB 41© 

27© SCROLL 

275 PRINT "SORRY, TIME IS UP 
2S0 GOTO 330 
300 SCROLL 

31© PRINT TRB 3; "WELL DONE*’ 

315 SCROLL 

32© PRINT "YOU GOT THE WORD J.N 
" J-l;" GUESSES" 

325 SCROLL 

330 PRINT "THE WORD UPS ' , A* 

33S SCROLL 
337 SCROLL 

3Y0 PRINT "PRESS ANY KEY FOR A 
MEU GAME" 

245 PAUSE 4E4 

35© FOR Gsi TO 24 

360 SCROLL 

370 NEXT G 

350 RUN 

410 LET H =0 

412 SCROLL 

415 FOR E=1 TO N 

420 IF B lEJ =D (E) THEN PRINT 



■ 693 
1500 
ISOS 
15 10 

1 tr- 1 3 

152 0 
IE 25 
*52 0 
1535 
* 340 
15 45 
165 0 
*,6 55 
1 r?C 
1665 

* 6 ’5 

.535 

1690 

1335 

17©C? 

i7lO 
1-17 
1 720 
1725 
1730 
1 735 
4 C 
I -45 



return 

LET flis" 

return 
let a s * •* 

RETURN 
LET A$ = " 
RETURN 
LET ftiT" 
RETURN 
LET PS= 
RETURN 
l,ET P*=" 

return 
let RS-" 
RETURN 

let 

RETURN 
let ps=" 



BASIC" 

FORMULA " 

FRIENDLY" 

RESOURCE" 

SETTER" 

BUTTER ’* 

STRAWBERRY 

WIZARD" 

bothersome 



RETURN 
LET a* = 

return 
let A£ = 

RETURN 

let 

RETURN 
LET R* = 
RETURN 
LET PS= 
return 
let p® = 
return 



‘ SORCERER 

" PTDM" 

" UICKECO 
"ENMY " 
"URNTCN" 
WANDERER 



I r 



F F 



I r 



at 






ENTER YOUR GUE55 NO. t 
S-E M 

OU HAUE GUESSED 3 LETTERS 



1 iriR YOUR GUESS NO, 7 

SPE— --- M 

OU HAUE GUESSED 4 LETTERS 



£ : « 7 =- R v uLiR GUEsc NO. 3 
S P EC - ■ — H 

OU HPME GUESSED 5 LETTERS 



430 IF B (EJ <>D(EJ THEN PRINT CH 

Si B l E ) J 

435 IF B (E> < >D (E) THEN LET H=.H* 

1 

440 NEXT E 

450 IF M=N THEN GOTO 300 
455 SCROLL 

46© PRINT "YOU HAUE GUESSED " ; H 
** LETTER " ; 

470 IF H < > 1 THEN PRINT "S** 

180 SCROLL 
430 RETURN 

100 © LET K = INT f RND *25 * J .* J 

O 

1010 GOSUB K 



132 0 


RETURN 


1510 


LET R* = "FE-hTURE" 


1515 


RETURN 


lS20 


LET A* =" SPECTRUM” 


1525 


RETURN 


13 30 


LET A*= "CAMBRIDGE 


1335 


RETURN 


154 0 


LET A *= "HAZARD" 


: - 43 


RETURN 




LET B*="PUMPKIN" 


155 S 


RETURN 


*56 0 


LET A*="0UESTION” 


1365 


RETURN 


1570 


LET A * ~ OU I Z " 


.575 


RETURN 


+ 330 


LET A* = "UNCLE” 


15 S3 


RETURN 


4 = 90 


l-cT A * = "RECORDER ” 



TILE CRAZY 

10 REM TILE CRAZY' 

20 REM (C) K MAHOGANY 19B2 
30 GOSUB 330 

40 GOSUB 20C 

SO GOSUB F*.«iiMTf-H nwF TO 

Q© PRINT AT 16,3, WHICH ONE u 

MOUE?" 

lie if P rTx?=CODE *■ •* THEN GOTO 

120 PRINT AT 16..3.. X ( , 1 u 

UHERE? " 

14 © IF P rTy) < > CODE " ’ THEN GOTO 

130 

ISO LET A t V ) =fl IX* 

160 LET AvX.l =CODE " " 

170 LET GO =GO +■ 1 

180 GOTO S© 

20© REM *** PRINT OUT +** 

21© PRINT AT 0,3,; "GO NUMBER " G 

3 

220 PRINT 

225 PRINT 

230 PRINT CHR* fill.'; CHAJi A LP.l 
HR $ Af3 > CHR* AlH,” 1 2 3 

4 4- 

2 40 PRINT CHPjt fllS) , CHRS A16J ; 
HR* A (73; CHRS AtS).," 5 6 7 

■ i 

250 PRINT CHRJ Ai9>;CHPi 
CHR* A (11); CHR> Ail2) 3 lO 11 
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word Games 



12 " 

ibO 

CHR 

' 15 
220 
330 
340 
345 

:bo 

:*-U 

.net 

ISC' 

410 



PRINT CHRS fl(13) ;CHR$ 

$ fl (15.'.; CHRS R(16) ” IS 14 1 

m ■ 

RETURN 

REM *44 INITRL I EE 44* 

DIM R l 1&> 

LET flis’TUWBGLPED HMCKIF" 

FOR 5 = 1 TO 15 

LET RiB) =COC€ RS'E' 

NEXT 6 
LET GO = 1 
RETURN 



170 LET GO-GO*! 

ISO GO TO 50 

2 30 REN r * * PRINT OUT * * *• ^ 

PRINT fiT 0,3. PRPER 7.. iNf\ 
3 . ' GO NUMBER “j INK 2; GO 
22© PRINT PRINT 
= 30 PRINT INK RHDf4j LHRi 

Hfii flt3J , CHR$ & 

2. 3 it 

Sprint ink. rnd*4. chr» 

->h* h( 6',CHP$ f* (7> ■ CHR* 

^ "7 ** 

5 © PR INT INK R ND .* 4 . C HF:4 

HR $ R t 10) i CHR $ flili', CHR $ 

9 10 11 13" 

350 PRINT INK PNC' *4-/ CHR $ 



R ( i) ; 
(41 ,. " 

Pi 5 ' ; 

t©jf , '* 

R '9) , 
R >. 12 > 

R 1 13 .1 



:hri r ( 14) chr $ Rti5) ;chr$ Rri6) 



10 

20 

3© 

40 

50 


PEN TILE CRRZY 
REM K MfihOGRN V 

GO SUE 330 
GO SUB 203 
GO SUE 200 


. 1362 




■ i 

320 

730 

340 

350 

350 


13 14 15 16" 

return 

REM 4*4 rN rrlRL 13 E .1 *• fr 

DIM PtlSi 

FOR 6 = 1 TO 25 

REAL- M 


50 


INPUT INK 7. "Uhi 


c h ena 


to Ht 


3 70 


LET fllB.i =Ht64 


£ "*■ 


“ . N 






3£0 


NEXT B 


-10 


IF RfXjaOS THEN 


GO TO 


50 


390 


LET GO-1 


130 


INPUT INK TRB 


3, "TO 


U'KtS i‘f 


400 


PAPER S: BORDER 2 


’* . V 








4 05 


CL5 


140 


IF ft (Vi c ; 32 THEN 


GO TC 


1 5G 


4 10 


RETURN 


-30 


LET RIYj sFKXJ 






420 


DATA 9,U,5,fl # ll ( 6,l > 4.ia 


l&D 


LET fl fX3 =32 






430 


D fli ^ fi *■' / ^ 1 ® u * 1 hi > & + P ^ .* -2. 



TO 

0 

D 

TO 



. G 



r 

4 

. c 

0 



1 ; 




The ultimate 
SINCLAIR ZX 81 (16K) 
DATABASE FILING SYSTEM 

by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been waiting for f! 

Cassette based 
Clear "menu" operation 

Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc. 
Complete with demonstration file and full instruction/ application leaflet. 

Requires 16K Ram pack. 

Applications: Recipe file 

Stamp coin collections 
Inventory Control 
Employee Data 
Record Collections 
Magazine article catalogue 

May be used for any application where fast access is required to stored information 

Access accepted ONLY 

Send cheque or P.O. or credit card number to: £5.95 FULLV INCLUSIVE! 

GEMINI MARKETING LTD. 

Quay House, Quay Road, Newton Abbot, Devon TQ12 2BU 

OR telephone us with your credit card order 
on Newton Abbot 10626) 62869 

DESPATCH BY RETURN 
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Df frank QHare at home in 
Surrey proudly holding a ZX81 
printout of the largest known 
prime number 2* *44497 - 7. ft 
we & discovered by Harry Nets on, 
47. end David StowinskK 25 . in 
7979. st the Lawrence Livermore 
laboratory in California, after a 
two- month run on a Cray One 
computer, ft baa 13395 decimal 
digits, it took just Over Two and a 
bail hours to calculate these digits 
on a ZX8 f, using a machine code 
program. The printout, which is 
seven feet, one and a half inches 
long, took 15 minutes to produce 
on the ZX Printer 



Delving 

numerically 

deeper 



Frank O'Hara from Surbiton in 
Surrey helped lan Logan decode 
the 8K ROM. Dr O'Hara has 
continued his investigations 
into the operation of the ZX81, 
and here shares with us some 
of his discoveries, with notes 
on some programs on 
elementary number theory for 
the ZX81. 



Over the past year or SO, Dr 
O’Hara has developed a few 
programs on elementary 
number theory for the ZX8 1 , 
having previously run a tew 
such programs on a program 
maple calculator, a Texas Tl 
58, over about 2 Vi years from 
mid 1 978. 

A couple of these programs 
are "one off", ie ad hoc pro 
grams to solve a single pro- 
gram There is one of about 
TOO bytes of machine code 
which generates the decimal 
representation of quite large 
powers of 2. He used this 10 Ob- 
tain the 1 3395 digits of 12 to 
the 44497) minus 1, the 
largest known prime number, 
discovered by Nelson and 
Slowinski using a Cray One 
computer in 19 79. The pro- 
gram took 2 hours 31 minutes 
to obtain this number on the 
ZX81. 

Another even more exciting 
result was given by about 400 
bytes of machine code, in- 
cluding a multiple precision 
multiplication routine. This pro 
gram actually proved the 
primality of the first 1 5 
Mersenne primes, up to end in- 
cluding 12 to the 1279) minus 
1 , a number of 386 digits. It 



thus repeated some ol the work 
of "SWAG" in 1 953, going far 
beyond what the desk calcu 
lators had done and capturing 
some of the flavour of a historic 
moment (although 28 years 
later! I. 

Three other programs have a 
more general purpose flavour, I 
have called them: 

(a) SPRF; single precision prime 
factorisation; 

lb) MPRF: multiple precision 
prime factorisation; 

(c) FE24: Fermat's theorem us- 
ed to test numbers up to 24 
digits long for compositeness, 
ie. lack Of primality. 

The kernel of these 3 pro- 
grams is the machine code 
multiple precision integer divi- 
sion routine which finds the 
true integer quotient and true 
integer remainder of ah integer 
of arbitrary length with respect 
to another arbitrarily long in- 
teger. Barden is quite mistaken 
when he describes this process 
as a "cop out" ( How to Pro - 
gram Microcomputers , by 
William Barden, Jr, Sams, In- 
dianapolis, 1977. page 1 09), It 
is in fact very easy to program 
It is a simple extension of the 



standard restoring division Of 
one or two bytes by one byte. 
The shift is just a loop with its 
kernel as: ID A, (DE>: RLA : LO 
(DEL A. The addition or sub 
traction is another loop centred 
on; LD A, (DEJ : ADC A, (HU : 
LD (DEI, A; and so on In fact 
the only complexity arises 
when one has to shorten the 
process in order to speed n up, 
as in the first of the 3 programs. 
SPRF, This program has a 4 
byte dividend and 2 byte 
divisor, and needs to use the ex 
change resisters H\ L*, D" and 
E' to gain speed. 

The first program, SPRF, 
finds the smallest prime factor 
of any odd number from 5 to 
4294967255 (2 to the 32 
minus 1J tn not more than 20 
seconds. H the number is prime, 
the program reports this. It 
goes about 1 000 times as fast 
as the Texas calculator did 
This has been achieved by a 
senes of improvements, star- 
ting with a BASIC program that 
was only about 1 0 times as fast 
as the calculator The program 
contains about 400 bytes of 
machine code; 300 or so of 
these are just a simple linear 
sieve designed to exclude 
multiples of 3, 5 and 7 as well 
as 2 and so gam a factor of 
35 16 in speed. The speed has 
to be seen to be believed 
Numbers up to 7 digits long are 
dealt with instantaneously The 
largest 6. 9 and 1 0 digit primes 
m its range take 3. 10 and 20 
seconds respectively. The pro- 
gram can easily be adapted to 
print screenful of results and 
so, for example, find the largest 
prime less than 2 to the 32 in 
one run. By using random 8, 9 
or 1 0 digit input one can use it 
to see primes probably never 
seen before, (Only the first 10 
or 1 1 million numbers are com- 
pletely and accurately listed as 
prime or composite.) 
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The second program, MPRF, 
is a general purpose prime fac 
tor finder and can deal with 
numbers up to 77 digits long, as 
time permits i The break key is 
active in the machine code, so 
one can exit from it and look at 
the divisor,) Its speed depends 
on ihe length of the number be 
mg examined. A 13 digit 
number is analysed at about 
1 O.QOOdivisors a minute; a 25 
digit number is analysed at 
about 3,000 divisors a minute; 
le the divisor reaches the stated 
range when all odd divisors are 
being tried. Dr . O' Haro used this 
program to check the factors of 
the "repeated unit" numbers 
up to 30 ones lie. one ninth of 
Cl 1 0 to the 301 minus 1 }) which 
had already been obtained. 
With much more labour, using a 
calculator Three of these 
results required the third pro- 
gram, too. Other uses in con- 
junction with the third program 
are mentioned below. MPRF 
has 1 82 bytes of machine code 
and quite a lot of BASIC to start 
and finish it. 

The third program, FE24, 
tests a number N by raising 2 to 
the power N - 1 , continually 
reducing modulo N. If the result 
is not equal to 1 „ then N is com 
posite. Otherwise N is celled a 
"near-prime" or a "pseudo- 
prime". In fact N is nearly 
always prime in this case, and 
the proof of its pnmality can be 
completed provided N - 1 can 
be completely factorized. This 
involves MPRF again. Or. 
O'Hara used FE24 in proving 
the pnmality of 19 ones, 23 
ones and a 1 5 digit factor of 27 
ones. He also used it to obtain 
results which he could not get 
with the calculator. He found 
the largest N digit prime for N up 
to 13. He has now extended 
that io 20. and is still looking at 
the next four FE24 is mostly in 
BASIC. To raise 2 to the power 
M, where M is usually N 1 , it 
first gels ihe binary decomposi- 
tion of M. Then it repeatedly 
squares and. as necessary, 
doubles the residue, starting 
from 1 , and reducing each time 
mod N Only the reduction is m 
machine code, about 75 bytes. 
The multiple precision 
multiplication is in BASIC. The 
program is fast enough for ns 
purpose it tests a 24 digit 
number in under 20 minutes. 
Because of its powerful indirect 
method it is thus more than a 
million times faster in achieving 
its aim than MPRF on its own 
would be 
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n 



It would be nice tofind a bet- 
ter technique for factorization 
than MPRF allows, MPRF can 
factorize an arbitrary 1 3 digit 
number in not more than 5 



hours. To factorize larger 
numbers would be impractical. 
So far Dr, O'Hara has been 
lucky in that the largest run 
needed was about 40 minutes 
for a factor of about 300,000. 
But it would be nice if a power- 
ful technique like the use of 
quadratic sieves, as described 
by Donald Knuth in "The Art of 
Computer Programming" 
lAddison-Wesley 1 969; vol. 2, 
pages 345 347) could be im- 
plemented on the 2X81 Dr. 
O'Hara has studied this, but 
does not think it is feasible. The 
array facilities available m 280 
machine code seem to be instil 
ficient. In any case, it may be 
that a 1 E or 32 bit micro pro- 
cessor would be needed. 

A final note on what is 
perhaps his most spectacular 
result to dale The beautiful and 
justly famous factorization of 
1 7 ones into the product ol the 
two primes 2071723 and 
5363222357 took under 20 
minutes with MPRF, compared 
with 20 hours on the calcu- 
lator. Of course, there is a gam 
of a factor of 17m lime here, 
since one only needs to try 
every 34th divisor. So one 
reaches 2 million in the time it 
would normally take to reach 
120,000 

The Assembler For SPRF 

1 In order to allow plenty of 
room for BASIC, Or. O'Hara 
started by putting RAMTOP at 
96, 0 ie. at 2 4576 d [24K. with 
16K RAM attached). He then 
used addresses 25471 to 
25913 to hold the machine 
code lit has many subroutine 
calls so is non-relocatable) and 
these addresses for other pur- 
poses; 

26496 7: to save the contents 
of D'E' (not necessary. I later 
found). 

26498 9: to save the contents 
of H'L" (essential to save H i", 
but it could have been pushed 
on to the stack 1. 

26510 l to hold the divisor 
26512 5: to hold the number 
being tested 

26516 7: to hold the square 
root of the number being 
tested. 

26513: to hold a flag, 1 for a 
prime number, 0 for a com- 
posite number 

Once the number is entered 
las a string) the BASIC stores It. 
sets the divisor to 1 and enters 
the square-root ("bug-proof", 
because of the defective ROM'. 
It then calls the machine code 
and stays there until it is ready 
to announce pnmality or print 
some factors. The latter will in- 



volve picking up the divisor 
Itacior) and the quotieni (co- 
factor) and printing up to ten 
digits of the quotient. So the 
repeated pans of testing for 
primal H y ate all in machine code 
for speed 

2 The Assembler this con- 
tains 44 3 bytes The first 9 |ust 
save H'L' and D'E' The next 
351 are just a simple linear 
sieve which excludes multiples 
of 3. 5 and 7 as well as 2 and 
hence gams a factor of about 
35 16 in speed This part is 
very repetitive, and only the 
beginning and end are shown 
below Instead of just adding 2 
to the divisor (DEI it adds this 
sequence of numbers m <j 
perpetual loop (after trying the 
values 3, 5. 7 and 11): 



2.4. 2. 4, 6, 2. 6. 4, 2, 4. 6,6. 
2,6 4.2, 6 4. 6.8.4. 2,4,2, 
4. 8, 6, 4, 6, 2, 4. 6. 2, 6. 6, 4, 
2 4.6,2,6.4,2,4.2. 10,2, 
10. 

Each time the divisor is set, 
the main division subroutine is 
called. This does an ordinary 
restoring division, as explained 
in Zaks and Barden, With the 
further refinement shown, in the 
ROM division routine, of allow 
iny a f uil 32 bits ( 1 6 here) in the 
divisor by saving any bit of the 
quotient which drops mto the 
carry. The remainder is tested 
for zero. If it is non zero, the 
divisor is tested against the 
square rool of the number If it 
is greater, the program returns 
10 BASIC to report a prime, 



Step Label 


Opcode 


Comments 


t 


EXX 




2 


ID 16 7821, HL 


Save H L 


3 


ID i6790i.DE 


5jvl< 0 E 


4 


EXX 




5 


LD DE .0003 


Set divisor to 3 


6 


CALL 64E7.0IVN 


Call mam division subroutine 


7 


LO DE.0005 




a 


CALL 64I7.01VN 




9 


LO DE.0007 




10 


CALL 64E7.QIVN 




1 1 


LD DE.OGOB 




12 


call 64E7.DIVN 




13 SIEVE INC DE 


Add 2 to divisor by me remem mg 


14 


INC DE 


DE twice. 


15 


CALL 64E7 DIVM 




16 


INC DE 


Add 4 io divisor bv incrementing 


1 7 


INC DE 


Di 4 tunes 


is 


INC DE 




19 


INC DE 




20 


CALL 64E7.DIVN 




21 


INC DE 




22 


INC DE 




2 3 


CALL 64E7 




24 


INC DE 




25 


INC DE 




26 


INC DE 




27 


INC DE 




28 


CALL 64E7 




29 


LD HL 0006 


Add 6 to divisor by using HL and 


30 


ADD HL.Of 


she EX DE. HL instruction. 


31 


EX DE.HL 


E*ghr and ten will foe added m ih# 


32 


CALL 64E7 


same way 


sit? v continues to stop 2 OS. ending with 


201 


ldhl.oooa 


Add 1 0 to thvfSgr by using HL and 


202 


ADD HLDE 


the EX DE.HL mslfucbnn 


203 


EX DE.HL 




204 


CALL 64E7 




205 


J P 63AG.SIEVE 


Loop for ever m Ihe sieve 


206 DIVN 


EXX 




207 


LD HL,(6790i 


N is loaded mto D'E'h*L\ It would 


208 


LD DE. I6792i 


be more efficieni to do thrs at steps 


203 


EXX 


5-8. lOntf day I must draw a 
flowchart. iust for funll 


210 


LD HL .0000 


The remainder is sei io £ero in Hi 


211 


LD BC.20 


l-niliali/e count to 32 decimal 


212 


AND a 


Clear The carry Hag 


213 DIVL 


EXX 


Enter the division loop 


214 


ADC HL.HL 


Shift Ihe remainder dividend 


215 


EX OE.HL 


quotient left in HLD E H'L' 
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216 


ADC HL.HL 




217 


EX OE.HL 




218 


EXX 




219 


ADC HL.HL 




220 


JR C.650A.SA VE 


If a bit drops into the carry, go Lind 
retrieve it lor the quotient. 


221 


SBC HL.DE 


Trial subtract the divisor. 


222 


JR NC.650D, NRST 


Go. if no Carry, to no restore. 


223 


ADO HL Dfc 


Add back the diviso* if There was 
carry. 


224 


AMD A 


Clear the carry and go with no bsf 


225 


JR650E.C0NT 


for ihe quotient 


226 SAVE 


AND A 


Force no restore and one for the 


227 


SBC HL.DE 


quotient here 


228 NRST SCF 


Sei the carry Ha y; one for the 
quotient. 


229 CONT DJNZ 64F6.D1VL 


Lop back for each bit of dividend 
£32 times! 


230 


EXX 




231 


ADC HL.HL 


Move last hit inio quotient 


232 


EX DE .HL 




233 


ADC HL.HL 




234 


EX DE.HL 




235 


EXX 




236 


LD A.H 


Mow lest the remainder 


237 


ORL 




238 


JR Z. 6527. FACT 


Go if it is iwo 


239 


AND A 


Clear ihe carry 


240 


LDHL,(6794i 


Pul square root □! N into HL. 


241 


SBC HL.DE 


Subtract divisor. 


242 


RET NC 


Reiurn to sieve if more to do 


243 


LD A.01 


Otherwise, set flag tor d prime 


244 


JR652CEXIT 


and go to EXIT. 


245 FACT 


XOR A 


Reset flag for a factor, 


246 


LD (678ELDE 


Save factor for BASIC 


247 EXIT 


LD<6796>,A 


Save flag for BASIC 


248 


EXX 




249 


LD HU67B2I 


Restore H I 


250 


LDDE.i6780> 


Restore D*E\ 


251 


EXX 




252 


POP HL 


Discard sieve return address. 


253 


RET 


Return to BASIC 



1 S^FH "'SPRF 11 

2 RE hi OR 6fc7 GOSUB "*? OR )" 

LN SCROLL. LN SCROLL 7> IF LN 6 

CROLL ->*" LN SCROLL 'uLN SCROLL 

LN SCROLL ?<<LN SCROLL 7< 

* <LN SCROLL- "SmT - for LN SCROLL 
^<(LN SCROLL . FOR LN SCROLL 

7</t<LN scroll ?< <ln scroll *? < < 

<<LN 5CPOLL " 

3 «£!■( , FOP LN SCROLL 7 5,“, F 

OR LN SCROLL ' . (LN SCROLL ^5^ ; 
FOR LN SCROLL ?<< <' (LH SCROLL ?:< 
LN SCROLL . FOR LN SCROLL 7 < 

<LN SCROLL ’■ 5/ ; FOR LN SCROLL 

~>SM ; FOP LN SCROLL ?(< ULN SCR 
OLL ? ; fLN SCROLL 7 < t f <LN SCROLL 
' v < 'LN SCROLL <LN SCROLL ? 

4 REM SUB i FOR LN SCROLL 75^ 

> FOP LN SCROLL ?UC(LN SCROLL ~ 
5^ FOP LN SCROLL T < <LN SCROLL 
f? < 4 ( (LM SCROLL 75^ .. FDR LN 5 CRD 
LL " < <LN SCROLL 7 5** : FDR LN SCP 

OLL . FOR LN SCROLL ?<<(<LN 

SCROLL * .LN SCROLL ?u<(LN SCRO 
LL - FOR LN SC ROLL 7 < 

F PFM LN SCROLL ~5*r : FOP LN 

SCROLL s LN SCROLL 7 < (LN SCP 

QLL r M ,iiN SCROLL 7< <LN SCROLL 



75“ ; FOR LN SCROLL ?t(LN SCROLL 
^5*’ FOR LN SCROLL ?"Q? OR 
GOSUB OR. 3 OR GOSUB 

FOP GOSUB ? FOR OR GOSUB 7SgiS GOS 
US 7 hf» ,||3 ,g GOSUB 7R ( 



6 RBM NEU OR GOSUB 7 FOR GQSU 
B ? FOR OR THC’SfB? GOSUE 7 FOR V 
* IK GG5.'JB OP GOSUB 7 

OP LPRINT ThN 



REM >. # 

fast 

REM *RUT 



COMMENTS RT LINE 500 



LET 

LET 

LET 

FOP 

LET 

LET 

FOR 

POKE 



CODE 
C-1BA2© 

L =35 j? 1 
N = 100 
r = l TO 5 
C*C + IOC 
L 4-100 
n-L TO L*N-1 
A. PEEK (R-L+Cl 



RT L TO LFN’l 



HERE 



NEXT m 
NEXT I 

PEM #+ PE -ENTER 
INPUT N* 

LET N=URL N$ 

LET H = N 

FOR Isa© TO 3 

POKE 36512tI,H-2S6tlNT 



£ H /'£ 



1© 

12 
120 
130 
132 
134 
140 
142 
144 
ISO 
160 
190 
195 
315 
320 
325 
330 
340 
350 
56 ) 

360 
370 
33Q 
300 
4 30 
440 
450 
460 
4 70 
10 

450 LET D-PEEK 265 10 +256 *PEEK 2 
6511 

452 IF D=L THEN GOTO SI© 

4S5 LET Q=M/D 

4 90 LET O $ =5TR $ I NT *Q. 10© J 
49S IF Q - 1 0 0 * I NT *0/100/ < 1© THE 
N LET Qt=O$+"0" 

50© LET 0$=0$4-5TR$ *G*-1©©*INT i 

0/100/ J 



LET H=INT (H/2561 
NEXT 2 

POKE 26510.1 
POKE 26S 11.0 
LET 5=10*5DP IN/1001 -1 

POKE 26517, IWT <S/25&» 

POKE 26516.5 - 256 *PEEK 26517 
LET U=USR 25471 

IF PEEK 26516x1 THEN GOTO 5 



505 


PRINT N*; 


" as £ ";Q* 


506 


GOTO 390 




5 10 


PRINT NL 


" IS PRIME" 


5£© 


GOTO 33© 




530 


REM 1 




540 


REM 3. 




550 


PEM 3 




560 


PEM 4 




570 


REM 5 




580 


REM 6 




600 


PEM 


SINGLE PRECISION 


PPIM6 F ACTOR IZ AT ION 



60S PEM BV FRANK O'HflRR 
610 RE M FOR ODD NUMBERS FROM 3 
TO 4294967295 

62© REM IDENTIFIES PRIMES OR 
GIUE5 SMALLEST PRIME F ROTOR AND 
CO-FACTOR 

630 REM RUN BY igJMHdH RUN 
640 REM AFTER 7 SECS "L" UILL 
APPEAR ENTER A NO. AND NEWLINE 
650 REM CONTINUE AT UILL 
660 REM BREAK BY STOP" 

670 R E hi IE R UBOUT FIRST " AND 

enter rasganirera stop (shifted a< 

675 REM TO SEE THE SPEED . TRY ; - 
SB© REM "997", "9973". "99991"; 

"999963"; "9999991"; "99999969"; 

"999999 93 7" ; "4294967291 " 

690 PEM THE 1ST 5 ARE IMMEDIATE 
700 REM THE LAST 3 TAKE 3, 1© 

AND 20 SECONDS 

710 REM TRY ”961"; "99400691"; 

"4294049777" TO SEE SOME FACTORS 
72© REM TO GET ALL THE FACTORS 
OF A NUMBER USE Q$ AS INPUT 
730 REM EG ENTER '‘32020 11551" 
74© REM RESULT: 1297 * 2466763 

750 REM RUBOUT THE QUOTES FROM 
"L" AND ENTER Qi f IE THE LETTER 
Q AND THE SYMBOL L J 
760 REM THE RESULT 1523 * 1621 

77© REM TRY "4 294 967295" £ IT 

HAS 5 FACTORS/ 

780 REM 

79© REM ADD THESE 11 LIKE! 
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600 

+N-1 






517 
0 5 

K 5 



795 


REM 


321 


600 


REM 


322 


5 10 


PEN 


325 


see 


REM 


326 


S30 


REM 


327 


loot 






340 


REM 


326 


1 10 


then 


LE" 


850 


PEM 


329 



CL5 

LET 

for 

LET 

LET 



NrUftL N$ 

Jsl TO 20 

NtN+a 

H«i=5TR £ INT 



N/ 



IN / 100 



<N - 1 



IF H-100*XNT 

' N$=NtL’a” 

LET N$=N$+5TP* 

00*1 MT t M s lOD'j » 

see rem sos next u 

666 REM 509 GOTO 320 
370 PEM 52© NEXT J 
850 PEM 530 GOTO 320 
: 70 REM TRY UITH " 50 M ; "259“ 

9959 , ' 92 959 ' , . . . "99SW99L- 

TO GET SCREENFULS GF RESULTS 
90© REM TRY UITH " 4 294 967 £5^ ; 

-4294967215", ETC, TO FIND, SR 
1© LARGEST PRIMES 2**35 
910 PEM USE RANDOM INPUT TO 
HITHERTO UNSEEN PRIMES 
520 REM EG PRESS RRND 
93© REM THEN PRINT 5E7*I1+RM&) 
RMD USE NEXT ODD NO, ft5 INPUT 
940 REM TRY 5E8 * i 1 + RNO ' 

REM AND 2 * *31 * ! 1 +PNO f TOO 
REM SEE PRIMES NO-ONE HAS 
SEEN BEFORE 

PEM -5 RUE MODIFIED PROGRAM 
PEM GOGC' LUCK 

PEM L53BEC&J?: THE ZX 5 1 HOLDS 



1 rtn 



SEE 



35 0 
960 
EVER 
970 
9SO 

9Q0 



THE 



2 * *32 - 5 AND 2 * *3 1 - 1 I NftC CUP A 7 LY 
L000BREM IT HOLDS 2* *32-2-3 RND 
<£**32-2> /’S ftCCURRTELY 



r i 



1 


HEX 

5 ■ — 


CODE 


FOP 


! SPRF TH LINES 


5 TO 




09 


m mr 


82 


S* 7 


ED 


53 


SO 


67 




r 9 


11 


03 


00 


CD 


E7 


64 


1 1 




05 


00 


CD 


E 7 


64 


11 


07 


©0 




CD 


e. 7 


64 


1 1 


06 


OG 


CD 


E7 




64 


13 


13 


CD 


E 7 


6 4 


13 


13 




4 ^ 
4k _■ 


13 


CD 


E7 


64 


13 


13 


CD 


IN 


p “ 


64 


13 


13 


13 


13 


CD 


E 7 




64 


21 


©6 


3© 


1 -* 


EE 


CD 


67 




54 


13 


X. 3 


CD 


E7 


64 


21 


©6 


3 


00 


19 


E6 


CD 


E7 


64 


13 


13 




13 


13 


CD 


E7 


64 


13 


13 


CD 




E7 


6 4 


13 


13 


13 


13 


CD 


E7 


D 


64 


2 1 


06 


00 


19 


EE 


CD 


57 




64 


2 1 


06 


0© 


19 


EE 


CD 


E7 




Sd 


13 


13 


CD 


E7 


64 


21 


06 




00 


19 


EE 


CD 


E7 


64 


13 


13 


e 


13 


13 


CD 


E7 


64 


13 


13 


CD 




E7 


64 


£1 


06 


00 


19 


EB 


CD 




E7 


64 


13 


13 


13 


13 


CD 


E7 




64 


21 


06 


00 


19 


EE 


CD 


E7 




64 


2 1 


©6 


30 


19 


EE 


CD 


E7 


* 


64 


13 


13 


13 


13 


CD 


E 7 


64 


«4 + 

„ f- 


13 


13 


CD 


E7 


64 


13 


13 


13 


* 


13 


CD 


E7 


64 


13 


13 


CD 


E7 




64 


13 


13 


13 


13 


CD 


E7 


6 4 


te 


21 


08 


00 


19 


E6 


CD 


E 7 


64 




21 


OS 


0© 


19 


EE 


CD 


E7 


64 




13 


13 


13 


13 


CD 


E7 


64 


21 


i 


06 


00 


19 


EE 


CD 


E7 


64 


13 




13 


CO 


E7 


64 


13 


13 


13 


13 


5 


CD 


E7 


64 


21 


06 


00 


19 


66 




CD 


E7 


64 


13 


13 


CD 


E7 


64 




21 


06 


©0 


19 


EE 


CD 


E 7 


64 


i 


21 


06 


©0 


19 


E 6 


CD 


E7 


64 


1 


13 


13 


13 


13 


CD 


E? 


64 


13 


? 


13 


CD 


E7 


64 


13 


13 


13 


13 




CD 


E7 


64 


21 


06 


00 


12 


EB 


LL 


CD 


E? 


64 


13 


13 


CD 


E7 


64 




21 


©6 


00 


19 


EE 


CD 


E7 


64 




13 


13 


13 


13 


CD 


67 


64 


13 




13 


CD 


E7 


64 


13 


1-3 


13 


13 




CD 


E7 


64 


13 


13 


CD 


E7 


64 
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21 


©A 


00 


19 


13 


13 


CD 


E7 


19 


E6 


CD 


E7 


D9 


2A 


90 


67 


09 


21 


O0 


00 


EO 


6A 


EE 


ED 


6 A 


35 


©6 


ED 


87 


16 


04 


87 


EC 


09 


ED 


6ft 


09 


7C 


65 


26 


67 


EO 


52 


DO 


AF 


ED 


5 3 


8E 


09 


2 A 


32 


67 


09 


E 1 


C9 


0O 


0© 


00 


0© 


©0 


©0 


©0 


0© 


©0 


0© 


©0 


©0 


00 


00 


©0 


00 


©0 


00 


0© 


00 


00 


00 


00 


0© 


00 


GO 


O0 


©© 


00 



EB 


CD 


E7 


64 


64 


21 


©A 


00 


54 


C3 


R0 


63 


ED 


55 


9S 


67 


06 


20 


A7 


D9 


6A 


ES 


09 


ED 


*7-2 


30 


©7 


19 


ED 


52 


37 


10 


EE 


ED 


6ft 


EB 


©6 


ft? 


2A 


94 


3E 


01 


16 


©5 


67 


32 


96 


67 


ED 


58 


50 


67 


O0 


©0 


00 


00 


00 


©0 


00 


no 


©6 


0O 


0O 


00 


00 


0© 


00 


0© 


©0 


00 


00 


00 


00 


00 


00 


0© 


00 


00 


00 


©0 
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HILDERBAY 

LTD 



Professional 

Software 

SPECTRUM SOFTWARE 
NOW AVAILABLE! 

Details from us. 

Tape recorder suitable for microcomputer use, 
aligned and tested on computer signals 
£22 + £2 P&P, 

ZX81 16K RAM packs, comprehensively 
tested (for bad bits, addressing faults, printer 
saving) £30. 

HILDERBAY SUMMER 
ZX81 SALE! 

Beamscan (beam analysis) 

Payroll £ 1 3 each 
Stock Control 

Optima* £20 until 21 September 

Budget l & II £9 12 programs) 

Time Ledger 
Critical Path £8 each 

Financial Pack I 
Gold £5 each 

These programs have been described and 
reviewed previously (or we can provide 
details). 



THE 



BUFFER 



MICRO SHOP 

(NEXT TO STREATHAM STATION) 



NEW SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



PROGRAMS. GAMES, "ADD ONS 



MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 



LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS; 
PROPER KEYBOARDS, CONSOLES VDIJs 



The BUFFER Micro Shop, 
374a Streatham High Road, 
London SWIG 
Tel: 01 -769 2887. 



% 



V 



ZX-81 

KEYBOARD BLEEPER % 



Provides audible feedback, improves your keybo*rd\ % 
cheaply tMay also be used with many full-sized \ g 
keyboards) Module tits inside under keyboard (cr il this 
is already occupied, under ZX-81 p c b ). All simple 
plugun connections 
No soldering required 

Aids faster, more accurate programming, all normal & 
shifted keys bleep in slow & fast modes, (al) 210 
characters) 

Beady assembled & guaranteed 
£8 95p (me instructions, pfitp and V A T) 



LOADING AID 



All prices include VAT, and are post free. Sale 
prices are valid until 21 September 1982. 

Free updates, comprehensive telephone and 
personal support, and competition prizes are 
not available for summer sale purchases. 

HILDERBAY LTD 
Professional Software 
8/10 Parkway 
Regents Park 
London N W 1 7 AA 
Tel 01-485 1059 Telex 22870 

^ J 



Removes guesswork from adjusting cassette recorder 
volume Optimum level obtained when red & green 
LED's flash in unison Plugs in between computer Si 

recorder. 

£9.95p (iuc instructions pfirp and VAT) 



T-SHIRTS 



Black with red lettering Sinclair ZX 81 
Also available ZX Spectrum 
State size required 24-44 
£3 2Sp (inc pdrp and V.A T.) 



SWEATSHIRTS 

Aa above SB 90p 



FULCRUM PRODUCTS dept Q 

Steep Lane Hillside. 

Findon W Sussex BN 14 OUF 
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The printout shows you what 
the screen looks like when you 
play this game. There are a lot 
Of things demanding your at- 
tention. Your position within 
the cube is given by the three 
co-ordinates under the line 
SHIP IS CRUISING AT CO- 
ORDINATES:". The first co- 
ordinate is your position north/ 
south l with lower numbers to 
the south), the second is your 
position across the cube, ie 
east west, and the third is your 
position within the cube (for- 
ward/back). You can see that 
the ability to visualise in three- 
dimensions is useful, 

The alien craft is moving 
very slowly within the cube, 
but although you know, at all 
times, its direction from you, 
you do not know how far away 
it is. You have to hit it as many 
limes as you can before the 
time counter decrements to 
zero, and without colliding with 
the alien craft. Running out of 
energy will also terminate the 
game. You will know when you 
are close enough to fire when 
the computer reports that the 
alien ship is firing at you. Every 
hit decrements your energy 
supply rather drastically. 

Thje game is simple to play, 
despite the bewildering amount 
of input the program is giving 
you. You just touch the key 



Roger MacIntyre from Ravenscourt 
Park has decided the delights of 
west London are not enough for him. 
He prefers the space lanes, where he 
is responsible for the security of a 
cube of space, measuring 10 x 10 x 
10. The Terran Federation, sparing no 
expense in the defence of earth, 
have provided him with a space ship 
equipped with a ZX81 as its on-board 
computer. Roger needs a break on 
earth, so now it is your task to guard 

the space lanes. 



which refers to the direction 
you want to move, N, S, E or W 
to move north, south, east or 
west, A to advance, R to retreat 
and L to fire your laser at the 
alien ship. If, for example, you 
knew the ship was to the north, 



you couid just hold down the N 
key until you moved onto the 
same north/south plane as the 
ship, then test for proximity by 
firing. 

You’ll find that the program 
wilt teach you how to play the 



game. Just keep in mind that 
you have to get as close as 
possible to the alien ship to fire, 
and that your task is to get as 
many on your 'tally' as possible 
before the game ends 
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space Shootdown 
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<TL IEN CRhFT IS 

TO THE MOf?THU£5T IN FRONT OF U5 



ENERGY LEFT 



46 ERGS 



g SHIP 15 CRUISING RT ThE 



C‘j-ORC INfiTES 
9 6 3 

ENTER YOUR COMMRND 
N , S, E ,U , (U flSER , 

■fiJOUAMCE, iRJETREflT TIME: 34 

i TRLLY : 0 



10 REM BETUEEN THE 5TRR5 

£0 REH BY ROGER MRC INTYRE 

30 GOSUB 1070 

40 GOSUB 600 

SO IF L <0 THEN GOTO 50 0 

8* PRINT RT 17 >0; “ENTER YOUR C 



34 
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space shootdown 



ONHAND ** 

90 PRINT flT 18 f 3;"N,S,E,U, IL)R 
SER f M , M tA> DUANCE > (R) ETREHT" 

100 LET L=L-0.25 




INKEY $ = ” ” 
INKEY $="L” 


THEN 1 
THEN 


GOTO 120 
GOSUB 32 


INKEY |s"N" 


THEN 


LET 


X=X- 


INKEY* = ”S” 


THEN 


LET 


x=x + 


IN KEY * = **E” 


THEN 


LET 


Y=Y + 


INKEY*-"U" 


THEN 


LET 


Y =Y — 


INKEY$a"R" 
INKEY *="R” 


THEN 

THEN 


LET 

LET 


Z=Z- 
Z=Z + 



195 PRINT RT 5,0: S* 

200 GOSUB 620 „ _ _ 

210 IF RND>0.5 THEN GOTO 40 
24.0 LET AsA + INT ( (RND«3) - <RND*3 



250 IF R <1 THEN LET A = 1 

255 IF A > 10 THEN LET H-IO 

260 LET 6=e+INT ( IRND*3I - (RND*3 

) 

265 IF B > 10 THEN LET 6-10 

266 IF 0<1 THEN LET B = 1 

270 IF RND > 0 * S THEN GOTO 40 
280 LET C=C+INT I (RND*3) -<RNDf3 



*90 IF C < 1 THEN LET C-X 
300 IF C > 10 THEN LET C~10 

310 GOTO 40 

320 REM ** FIRE LASER ** 

330 LET L-L-0.75 

350 I^SSs^R-X* >3 OR < S -V > 

• 3 OR RBS tC-Z> >3 THEN PRINT AT 
10 : "OUT OF RANGE . . . " 

36® FOR 0=1 TO 5© 

370 NEXT U 

375 PRINT RT 1 , 0 ! T * 

330 IF ABS f A-X) >3 OR A65 < B “V ) 

>3 OR RB 5 rC-Z) >3 THEN RETURN 
390 PRINT RT 1,0; " ORDER TO FIRE 
UNDERSTOOD” 

400 FOR U = 1 TO 50 
410 NEXT J _ 

415 PRINT RT 1,0;T$ 

420 IF RND <.65 THE N GOT O 470 
430 PRINT RT 1,6; HISSED 



dl® fQR JbI TO 50 
450 NEXT U 
455 PRINT RT 

470 PRINTER? 1 , 0; "COMPUTER REPO 
RTS ACCURflTTE HIT” 

430 LET T=T+1 

432 FOR U = 1 TO 50 

433 NEXT U „ _ * 

485 PRINT RT 1,0; T* 

490 RETURN 

111 PRINT TOO 3; "■ TERMINRTION 

■ " 

520 PRINT 

S3® IF TK0 THEN PRIMT **UC HRUE 
BEEN XN SPACE TOO LONG" 

540 IF L>0 THEN PRINT "■ UE HRV 
E BEEN DEFEATED 
550 PRINT 

BBS PRINT AT IQ , 0j “ ENERGY LEFT 
flj * ■* ¥ * 

560 IF L < -0 THEN PR INT 
ENERGY BANKS EMPTY 



570 STOP 

If© PRINT ”UE HRUE COLLIDED UIT 
H TMPvfflB S; "ALIEN SHIP” 

11© REM P ** ALIENS SHOOT H 
630 IF PBS < A-X) >3 OR BBS (B-YI 
>3 OR ABE (C-Z) >3 THEN RETURN 
650 IF RND >0.75 THEN g^ u Pf 4 , 
66 © PRINT AT WBP1 ALIENS 

FIRING RT US WW” 

670 FOR 3=1 TO 50 
SSO NEXT J ^ ^ 

690 PRINT AT 1.0;T» _ „ _ ___ 

700 IF RND >0.7 THEN GOTO . 70 
710 PRINT RT 1,0; '■ ALIEN FIRE 
HRS HIT US ■ " 

-t ?(5 LET L=L-7 

730 IF L =0 THEN GOTO 50® 

■740 FOP 3 = 1 TO SO 

7=0 NEXT J 

755 PRINT RT 1,0; Ti 

>70 PR IN? N flT 1 ,a,'i I It 1 1 ALIEN F 
IRE MISSED I V 1 1 ill ■ 

750 FOR -J - 1 TU 50 
"90 NEXT tJ 
793 PRINT RT 1,0;TI 
795 RETURN _ 

S00 REM ** PRINT OUT 4* 

850 PRINT AT 10,0; "ENERGY LEFT 
g ” , L ; ” ERGS 
370 LET TI=TI-1 
330 IF T 1=0 THEN GOTO 500 
390 PRINT RT 19 , 20 ; ” T THE , T I 
q 00 IP L <3 THEN PRINT AT 12 >4, 
ENERGY LOU ■^V” , „ , # . T 

III PR I NT OT 1 * ; I . ■ SHIP IS ' CR 

J Il| N pRINT T ”cO-OROINRTE5^ " 

936 PRINT TAB 4.X. • * ' 



6 S0 

690 

700 

710 



730 

740 

750 

755 

760 

770 



040 IF A -X 
GOTO 5 SO 
960 PRINT 
f ‘ 5.0 J 

967 PRINT 
970 IF A < > 

•TO the " ; 

930 IF A < X 
990 IF A > X 
1000 IF B>Y 
1010 IF B <Y 
1020 IF C=Z 
1030 IF C>Z 
US" 

1040 IF C<Z 
T OF US” 
1060 RETURN 
1070 REM ** 
1090 LET L= 
1100 LET T= 
1110 LET TI 
1140 LET A= 
1150 LET B - 
1160 LET C — 
1170 LET X = 
1163 LET Y “ 
1193 LET Z= 
1 19S LET S % 



AND B=Y RND C=Z THEN 

RT s 5,0; V 

AT 5,0; "ALIEN CR&FT 1 
X OR BOV THEN PRINT 

THEN PRINT ” NORTH”; 
THEN PRINT "SOUTH , 
THEN PRINT “ERST , 
THEN PRIT4T "WEST'; 
+ hEN print ” OF US- 
THEN PRINT ” BEHIND 



IF C <Z 
US” 

RETURN 
REM * * 
LET L = 
LET T = 
LET TI 
LET R = 
LET B = 
LET C = 
LET X = 
LET Y = 
LET Z* 
LET St 



C<Z THEN PRINT " IN FROM 



INITIALISE ** 
2 5 + 1 NT < RND + 30 / 
0 

=35 

INT 'RND#10I +1 
INT (RNDtlO » +1 
INT (RND#10) +1 
INT l RND + 10 > + 1 
INT if?ND«lQi + 1 
INT < RND +13> +1 



1197 LET Tt=” 

1200 FOR J=0 TO 63 
120S PLOT U,0 
121© PLOT U,43 
1220 NEXT U 
1230 FOR J=0 TO 4 
1240 PLOT 0,U 
1250 PLOT 63, J 
1260 NEXT J 
.1270 RETURN 
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16K Program 



String along 
with your 
friends 

Graham Charlton 
from Romford 
has contributed 
some fine utility 
programs for the ZX81. 



-000 5CR0LL 

3010 PRINT TAB 7; "TELEPHONE DIRE 
CTORY " 

30SC SCROLL 

3030 PRINT TAB 10; "BY G , CHRRLTOh 

1 I 

304.0 LET ft*-'" 

3 050 LET U =-31 
3060 SCROLL 

3030 SCROLL 

3080 PRINT " X - UPDATE 5-5ESRC 

H 3-5AUE" 

3090 SCROLL 

"100 LET Z S = INKEY $ 

3110 IF Z$='"' THEN GOTO 3100 
3120 IF Z4“"l" THEN COSUB 1000 
3130 IF Z $ ="2" THEN GO SUB 2 000 

31 0.0 IF 2$T"3“ THEN 3RUE " TELEPH 
ONE DIRECTORY" 

I50 GOTO 306O 



Telephone 

Directory 

When you run this program, 
you'll be given three options 
update, search or save, Press 
mg 1 (update), enables you to 
add to your directory. It asks for 
the name of the person you 
wish to enter, and then the 
number. This is converted (see 
line 1080) to a 32 character 
length string. It is then placed 
into your growing directory in 
alphabetical order 11190- 
1 1 60). The program then re- 
quests another name. Simply 
pressing NEWLINE returns you 
to the three options. 

Entering **2 J ’ (search I 



allows you to search for the 
number required. Enter the 
name of the person whose 
number you want to find, and it 
will search for this name, and 
print it out. You can have two or 
more entries for one person, ie. 
home and work numbers, the 
program will print out all of 
them. If you enter "A" then all 
the names and numbers of the 
people whose name begins 
with A in your directory will he 
printed out. If you enter BA 
you'll get all the names starting 
with BA, and so on. Entering a 
null string will print out the 
whole directory in alphabetical 
order Pressing "3" fsavel 
saves the enlarged database 



iOT D 0 

1000 5CPUl_L 

1010 PRINT "NAME TO BE ENTERED?" 
1020 INPUT MS 

1030 IF M*="“ THEN RETURN 
1040 SCROLL 

L0S0 PRINT MS; "S NUMBER?" 

1060 INPUT N$ 

10 70 LET Uslj + 32 

2 080 LET R$=m$+ + 

** - OF*.**! r #—*,*■ 

*#**ww**v* r + m9 * + *#* ta r W “ V t:*l 

(HJ+M4J t + N$ 

1090 LET X =U 

1100 FOR y = X TO i =iT=P -32 

1110 IF H 4 t >. TO X + 31 > :■ A 4 t v TO V + 

311 THEN GOTO 1000 

1120 LET B4=A$(Y TO Y+3I) 

1130 LET A4fY TO V+31) TO X 

+ 31. V 

114.0 LET (X TO X + BU =B5 
1150 LET X =V 

1160 NEXT Y 
1170 GOTO 1000 
3000 SCROLL 

1-010 PRINT "NAME TO BE FOUND?" 
.020 INPUT Mi 

2030 FOR Z = 1 TO U STEP 32 

204.0 IF Hi iZ TO Z+LEN N4-1J : ;*N4 
THEN GOTO £O80 

£050 SCROLL 

2060 PRINT AS fZ TO Z 4 3 1 > 

2070 IF INKEY* = "0” THEN PAUSE 4-E 

4. 

2060 NEXT Z 
2090 SCROLL 

2100 PRINT "SEARCH COMPLETED" 
“HO RETURN 



String Sort 

The title should give away what 
this program does. You are 
asked how many words you 
wish to enter, and the max- 
imum length of the words. This 
sets up a two dimensional sir 
sets up a two dimensional 
String array - 



You then enter the words, 
the ZX81 switches into FAST 
and sorts the words into 
alphabetical order, switches in- 
to SLOW. and prints out the list 
To prim the list onto paper, 
delete line 250 and change line 
260 to LPRINT AS(A| 




EfEfEEEEEEEEEEH 
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16K Program 




C’IBB : «ORTE™" '' NUMeeR OF WOR£ >» TO E 

SG INPUT U 

se pp ::r ■ -avihum le?«sth of wo 
LTOH st-sr 

^0 INPUT t_ 

60 L T i-: ft f u * l_ > 

§0 FOR A = T TO U 



I > 



NEXT A 

rS FAST 
50 LET ft = 0 

100 r T S -ft 









X 1 © : w. r ' _ s ^ 

! - ^ I *C * i. 

■~ f ■ ' ' THEN GOTO 235 

14S LE - hsC 

- - C- ?-— 1 _ 5 - !-i + 1 

THEN LET ft = E 

B L£ -=F*1 

iSS IF B<sU THEN GOTO 160 

- t-G IF C^ft THEN GOTO L£Q 

0 L ET = 

d 1G OFT A* IRjr =ft$ > 1 * 

5 2 © LF* a S '■? <l =EJ 




*ords, 
FAST 
into 
ies in- 
leiiat. 
>aper, 
[6 (me 




— — — - J < — i*s 3 

?*? - L. O W 

« = *. TO 
250 5 C'uLL 

O O PRINT pt-tf: (hi 
-3 NEXT ft 



Wallpaper 

From Mark Charlton comes a 
program which expects you to 
enter a name, some words, or a 
design, and t hen from the string 
you enter attempts to create 
'wallpaper' Sample runs 
follow the program, using the 



words 'MARK CHARLTON', 
CLIVE SINCLAIR' and 'ZX 
COMPUTING Mark suggests 
you could try it just by pressing 
NEWLINE, without entering 
anything, which still produces a 
fine design, or just use a tew 
graphics symbols and spaces. 








HH K RfflftKl 


_E ■ “ p ; I 3 






jHoHfa? 


AH® KRRK i 






-ziLm 


■fciOlJi 


aPHja kk sfH 









H 


TtftMH 1 




R 


RRRm 




fv 


RRK| 



10 REN NRME URLLPRPER 

dQ REM (C ) MARK CHARLTON JAAP 

25 SCROLL 

30 PRINT "ENTER YOUR NAME" 

35 SCROLL 

40 INPUT AS 

4-5 LET fti=A$+" *• 

46 IF LEN A* <16 THEN GOTO 45 

47 LET ft$=A$< TO 16» 

50 FOR fisi TO 16 

60 IF RND > = . 5 AND CODE ft* ]T£U > J 
d8 THEN LET A$<GJ=C HRJ ( CODE fi$ i 
G > + 123 3 



70 IF RND > = . 5 AND CODE Ai >G i .> J 
27 THEN LET sCHRj tCODE AJ= r 

GJ-iaS!' 

60 NEXT O 
120 FOR H = 1 TO 16 
130 FOR A- -it- FO 16 
145 IF THEN GOTO 160 

ISO PRINT R$iRBS A); 

160 NEXT A 
170 SCROLL 

150 LET Hi=H$fd TO >+A*fl.» 

130 NEXT H 
2Q0 GOTO SO 
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16K Program 



Dot-dot-dot, dash- 

dash-dash 

Master Morse code with the help 
of this 16K ZX81 program from 
John Knight of Cheshire. 



One of The conditions for get- English equivalent, 
tmg an amateur radio licence Notice the use of the in* 
(Class A UK) isa degree of prof i itialisation subroutine starting 

ciency in Morse code This pro- at line 9000, which goes into 
gram may help you attain the FAST, then strips AS down to 
required level of skill. elements of C$. To simplify 

When you run the program a later processing, C$138) is the 
menu will appear giving you the equivalent of CHR$( 30). ie. the 

option of entering an English letter "A". The program tells 

message, and having it you (line 2 1 901 which letter a 

reprinted in Morse, of having particular symbol represents if 

the program generate a Morse you don't guess it within the 

symbol at random and give you three guesses allowed, 
three tries at entering its 

10 REM MQR5E TRAINER 
23 REM »;C> -J KNIGHT 1932 

30 GOSUB 9000 

40 FOR G“1 TO 10 

41 SCROLL 

42 NEXT G 

44 PRINT ‘MAKE A SELECTION: " 

45 SCROLL 

46 SCROLL 
4? SCROLL 

48 PRINT '* 1 - ENGLISH TO HORSE 

14 

■50 SCROLL 
55 SCROLL 

60 PRINT *’2 - MORSE TO ENGLISH 

■i 

TO SCROLL 
75 SCROLL 

SO PRINT "3 - TO END* 

90 INPUT T 
100 GOSUB T+100O 
110 GOTO 40 

1000 REM ENGL ISH TO MORSE 

1002 SCROLL 

1003 SCROLL 

1005 SCROLL 

1010 PRINT ‘"ENGLISH TO MORSE" 
1015 SCROLL 
1017 SCROLL 

1020 PRINT “ENTER TOUR MESSAGE, 
THEN" 

1025 SCROLL 

1030 PRINT TRB 3,; "PRESS NEULJ.ME 
104© INPUT US 
1045 SCROLL 

1050 FOR G = 1 TO LEN Wt 
1055 IF U$tll < > " ” THEM GOTO 108 

0 

=,060 SCROLL 
1055 SCROLL 
1070 GOTO 1090 

1080 PRINT C % (CODE US J 1> J , 

1090 LET Uf=U$'2 TO \ 

HO© NEXT G 

1120 IF INKEY *="" THEN GOTO 112P 
1130 RETURN 

2000 REM MORSE TO ENGLISH 
=002 SCROLL 
2005 SCROLL 
2007 SCROLL 

2010 PRINT “I U ILL GIUE YOU R LE 
TTER IN" 



GUESSES TO WORK OL IT 



2015 SCROLL 

202O PRINT "MORSE, AND YOU HRUE 
THREE" 

2025 SCROLL 

P03O PRINT GUESSES TO WCVR.K OUT 
UHRT IT IS . " 

2035 SCROLL 
204G SCROLL 

2050 PR TNT "PRESS NEWLINE Mm£n v 
OU RRE " 

2055 SCROLL 

2060 PRINT TRB 3; "READY TO START 



2075 LET I jRa ¥ *"'*" ™ EN eDTr> **» 
30S® FOR Z-l TO 10 
|090 LET J=35 + JNT 
2100 SCROLL 

if.j? PRIr4T " UHRT LETTER DOES C 

aia® scroll 

2130 PRINT TRB 12; ■’.REPRESENTS" 

— 1 40 F OR M = 1 TO 3 
2150 INPUT K« 

2160 IF CODE (Kt) sj THEN GOTO 22 
20 

2 170 SCROLL 
2175 SCROLL 



2100 IF M <3 THEN PRINT **ND - Tpv 
RGR IN " 



5190 IF H=3 THEN PRINT C$ (U.l ; " R 
FPRESENTS ";CHR4 ( J) 



2200 NEXT H 
2210 GOTO 22S0 
2220 SCROLL 

2230 PRINT "YES, YOU ARE RIGHT" 
2240 LET S=5+l 
2250 SCROLL 
3355 SCROLL 

2260 PRINT "YOUR SCORE IS ",S, “ 
U T OF ", Z 

5265 SCROLL 
2270 SCROLL 
2 230 PRINT 1 



2 290 
_ 7-O0 
2 3 1C 
2320 
3000 
9 0 0 0 
9005 



SCROLL 

SCROLL 

NEXT Z 

RETURN 

STOP 

FAST 

L FT Ajs*', - jr-f t 

* — . . . . . # * -”-4--, - „ - - * -* -* 

4" — — — 4 • ■ 4 — ^ ™ 4 * * * 4 / * * 4 4 # * ™ 

- (T “ f . i ^ * ™ “ 4 ™ “ * *44 

DIM C«fe(64,5> 

FOR B =33 TO 64 
LET B $ = " " 

FOP C=1 TO S 



IF fii (1) — 1 



THEN GOTO 9030 



LET 6$ =Bt+flS Cl) 
LET fl*=A*(2 TO 
NEXT C 

LET C% p;b> =B % 
LET (2 TO 

NEXT B 
5L0U 

RETURN 
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it your answer is "not much", then you must read the 
new book from V&H, 'What Can I Do With IK? i40 
programs and routines for the 1 K Sinclair ZX81 )' 

a splendid book and one which will repay your 
investment lime and time again ," (ZX Compuimgi 

Book £4 95 

Also available on cassette €4 95 



WHAT CAN I DO WITH 16K? 

The companion volume to the above, containing 
complete program listings for 16K , 

Book £4 95. 

Cassettes available individually ask tor list 



ZX8t PAYROLL 

Probably the best ZX program ever written for the 
serious business user, 

Cassette tonly) Cl 2.65 me VAT 

Manual (only! C 2.00 

Cassette & Manual £14 50 inc VAT 

ALSO AVAILABLE FOB PET ( 32 K) & UL 



V&H Computer Services 
182c Kingston Rd, 
Staines 
Middx, 

Tel; Staines 58041 
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WHAT CAN I DO WITH IK? 



ZX81 QUALITY SOFTWARE 
FOR THE SERIOUS USER 

VIDEO-INDEX 

BUILD YOUR OWN INDEX OF UP 
TO 1000 ENTRIES ON YOUR 16K ZX81 

• Designed specifically for the ZX81 

• Over 1000 references possible ■> 16K RAM 

• Up to 57 Characters of text generated for each 
reference. 

• Ingenious machine coded encryption technique 

• Fast and powerful machine coded search procedure 

• Minimum keystroke data entry procedure 

• Menu driven, easv to operate and crash proofed 

• Documented to the usual nigh Video Software 

standard 

• Includes demonstration index ot ZX81 magazine 
references 

This is probably Ihe best serious program yet written lor 
The ZX81 and is available from good software retailers or 
by mail OFder direct from ourselves. 



Price £9.96 inef. VAT 
Plus £0 56 PbP 

Send large S AE for 
our full catalogue 
of software 
products- 



Video Software Ltd 
Stone Lore Kinver 
Stourbridge 

West Midlands DY7 6EQ 



THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the 2X81 Enthusiast. 

By Mike Lord, 120 pages. 

Programs for IK RAM, and programs for 
l&K RAM. Games. Business and Engineering 
Applications RAM & 10 Circuits. Useful 
ROM Routines. Hints and Tips. 



What Can J Do with IK? 

0, Rugirf Vfil«*.Em«- A fmn .1 l • ■< too* > ! ! 1 1 i 40 « nj.- ■ ■ •! | retailing h. j 

Wm 1 

f4 9% 

The ZX80 Magic Book 

’W'hh Efk «0¥ ZX|1 1 4 lb 

Mastering Machine Code on your 2X81 

in Fort T8& nw ¥*k#» (O bey^-niM «rn) 



VISA 



All PfllCtS '^CiUDE U * p if P A HO 
VAT WMIHE APPLICABLE 
OVERSEAS CUSTOMERS ADD flW 
| CARPI AGt RIP 1 Q*BEfl 



TiMEDAT A LTD Dept G 57 SwaiJowdale, Basildon, 
Essex S$16 5JG Tel 10268 ■ 411125 iMGN FRh 

uli)EDAvA_ 



SECOND FOUNDATION 

zxiu smnwm; 

ALL OUR SOFTWARE 

IS ON CASSETTE AMD OELfVEREDflY RETURN 



COMPUTATUNE turns the ik zrB' into a 

ONE OCTAVE ORGAN STORING 100 NOTES PLAYS 
8 AC K TUNE AUTOMAIICAVET C2 75 

^TARTER PACK twelve ik caves on one 

CASSETTE SEVEN MOVING GRAPHIC GAMES 
INCLUDING Road-Race Sue search. Tank- Shool 
AND Pop EXCELLENT VALUE E3 9Q 

A RCADE PACK four i6K games on owe 

CASSETTE Surround Tank- Shoot 5pide* Chai* 
AND Tenpin Bowing G3 90 , 

VARIED GAME PACK four ie* games. 

JiiywiiUer, Cur-Cr^th. Sifiatjani AND Fo* and 
Hounds CAR CRASH IS MACHINE CODE AND 
WORTH C3 SO ALONE' ALL FOUR GAMES E3 90 

TQltNKA - I6K USE VOUR ZX8t AS A CHESS 
GAME RECORDER FEATURES TOO NUMEROUS 
TO MENTION £3 90 

G.C.E, EXAMS ieo min exam in o level 

PHYSICS OR MATHS - GIVES GRADE AND 
DETAILE D REVISION PROGRAMME £ 3 90 EACH 



Prices are inclusive (Overseas add Cl QO PIP) 
Send bii e lor detail*, or cheque wilh order to 
SECOND FOUNDATION 22 Bomber, 
Belgrade T*mworlh Staffs B77 2tL 
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Start Here 



Your first hours with a zx 
Computer can be 
bewildering as you try to 
make sense of the 
manual, and sort out just 
what you can do with 
your new possession. 
Mark Charlton, author of 
The Gateway Guide to the 
ZX80 and the ZX81. 
discusses some of the 
fundamental parts of the 
BASIC programming 
language. Although the 
program printouts are 
from a ZX81 , all the 
material here applies to 
the zx Spectrum, and 
most of it to the ZX80. 



First 


Stl 

i 

BA 


sps 

n 

SIC 
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zx 

to 

st 



>f 

e 



shown in the manual, then typ- 
ing in SAVE followed by the 
name of the program within 
quote marks. In this case, I 
suggest you use the name 
ROCKET, so you would type in 
SAVE "ROCKET". Turn your 
cassette recorder on to record, 
after connecting it up as 
shown in the manual, and then 
press the NEWLINE RETURN 
key, 

1 suggest you make a habit Of 
saving each program three times 
m a row, on a C12 or C‘15 (»e. 
computer J cassette, and that 
you only put one program on 
each side of a tape Label the 
tape dearly with the load name 
(ie. with ROCKET in this case), 



Although it may seem wasteful 
to use up the whole side of a 
cassette with just one program 
recorded three times, the 
frustration you wilt save yourself 
by not having to search through 
tape after tape for a program 
you want will more than com 
pensate for using more cassettes 
than is strictly necessary. The 
program is recorded three limes 
just in case the tape gets dam- 
aged at some point, or you 
accidentally erase part of the 
program, or - as sometimes 
happens - one recording of 
the program refuses to load 
properly. 

You should clean the 
recorder's heads frequently us 



ing liquid {not a tape Cleaner 
ribbon in a cassette] to ensure 
the dearest possible signal is put 
onto the tape 

Scientific notation 

Finally, in this article, well 
have a look at scientific nota- 
tion, A computer uses what is 
known as scientific notation to 
display large numbers as a 
single digit and up to eight 
decimal places, followed by 
the letter E (for exponention) 
and the power of TO to which 
the number is to be multiplied 
Enter and run PROGRAM )2 
(SCIENTIFIC NOTATION) 



which shows a variable (A) 
assigned to a number U234) 
in line 20, then repeatedly 
printed out, then multiplied by 
10, Vou can see (Fig. 21 part of 
the print out underneath the 
program listing 

Note that after the number 
has nine trailing zeroes 
M234000000000) it is 

printed as a number, a decimal 
point, more numbers after the 
decimal point, the letter E and 
a power of 10 Try and predict 
how long this program will run 
until it exceeds the maximum 
number possible on a ZX com 
puter, then run it until it 
crashes to see if you were 
right, 
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moving ahead with 
ZX software 



zxei 1 1 \\ 




ZX CHESS & ADVENTURES 

programs for the zxsvm including 

ZX FORTH Fill Impfem+fitattan forth &n th* 2X f & 



ZX FORTH Fill of forth on th% ZX foftfi 

fun< IQ to 20 tin>ti inlr Iftm PAS>C 

BUG - BYTE RAM PACK BASIC *** * P ** d ° f 

16K £29 50 

32K £42 95 1 ¥••> Otunnit* on «Mh Rim Pick. Simply 

64K £65 95 lh* b**1 V0U C*rt buy. Immadlal* d*>lw*ry 



£29.50 
£42 95 
£65 95 



IK ZXCHES5! W« didn't think It Wit poiilbta but tNt 

£2 95 BCfUBlv pj«¥* B^Bfrivt you Two Downing 

movBfl 

c T Eliciting mac hin# code giow with untant 

A niiEim me • a ' ntHMni*. ChDOfi# litim rhp nang# Wow You 
ADVENTURE A tind youttttf uwvM on in than pto^t 
£6.00 Can you ruch your shtp and escape 7 

In # jungle cJoanog you come across an Inca 

ADVENTURE B tempi? You. must m, coitect treasure and 

£7.00 escape alive Beware Irtcbdes a casaene save 

rod l »n# 

ADVPNTURF T' * a uf ^ ,Qfrtur ' i * e enough to be drawn kj 

„ „ an aken ermw Can you reach the control room 

tOrUIJ and iree yourietf o* will they ger you first ^ 

Includes a catsetr# sav# routine 

GAtAXIANS £3.95 

An i h* features of ihe arcack game <n a fmi machine code program 

Swooping attackers, mpiMiortt end pmcmglited scoring 

ZXBUG £7 00 

A 30 m 1 mechme code looi end disassembler allows access io legates 
and search though md modify memory, wim cassette routines 

Tool Kit (Programmers) £5.95 

at 9 New Functions to the ZXB1 Commands making 
programming easier. 



TWO GREAT ZX81 
16K CHESS GAMES 

ZKCHE55 (ENHANCED) 

•Wrsisen totally in rrwichme code 

• Full graphic display of Chesi board 

•Si* lev&h of play Two play wilhm competition time limits 

• Option to play Black Of White. 

• Plays all hagai moves including castling and en passant 
•Ca&seiie routines iot saving unfinished game and returning to 

taier. 

• Displays moves of game on screen or printer for analysis 
•Prim a copy of the Chess board onto the primer 

•Board can be set up in any position, you can oven swap sides 
midgame 

•Clear whole board wnh one command for end game analysis 

£6.50 

ZKCHESS Ji We believe (be strongest ZX81 Chess game as 
no other has beaten it 11 

• All the features of 2XCHESS plus 

• 32 opening moves 

• Seven levels of ddflculty FOUR play within competition time 
limits. 

• A move is suggested by the ifx&i if wanted 

• Optional Full Graphic version using the OS CHRS Board 

£9 95 

2 copies supplied on cassette with full instructions 
Cheques and postal orders payable to 

ARTIC COMPUTING SSS 
396 JAMES RECKITT AVENUE. - 3 - 1 
MPUTJNG LTO Dept AS 1 HULL HUS OJA O 




KEMPSTON (MICRO) 
ELECTRONICS 

introducing the 

ZX81 

KLIK-KEYBOARD 



This is a full, forty key, moving keyboard that fits in 
the recess left after peeling off the existing 'touch 
sensitive' keypad 

Consider the following advantages 

• POSITIVE feedback from keys 

• Fits ONTO the 2X81 

• NO trailing wires 

• NO special case needed 

• Elegant design with two colour legends. 

The fully built keyboard requires ABSOLUTELY NO 
SOLDERING, as the keyboard is supplied with 
flexible connectors which simply plug into the 
existing sockets. 

Alternatively the keyboard is available as an 
easy to build kit at a considerable saving in cost. 

Other ZX81 products available include a user port 
with 16 I/O lines at £16.50 built* keyboard blooper 
which fits inside the cose at £8.98 built and a repeal 
key kit et £3 95 



Your Name and Address 



Amount | 



Quantity 



Unit Price 



ZX81 Keyboard kn 



ZX8I Keyboard assembled 



Total du« 



Cfiiqun PO mad. plylbk to 
K.mpitcm Electronic* 

W Adam ion Court H dig round* Rd 
K.mptron, Bedford MK42 BQ2 
Allow M day* da I i vary 



Proprietor A. Pandas! B.Sc. P.G- cert. Ed 
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Graphics 



The plot thickens 



Many dialects of BASIC include an 
ELSE option, used in the statement 
IF...THEN... ELSE. There is no such 
function in zx basic, but the 
computer s logic can be used to 
emulate this. Wilton j. Faberge 
shows you how. 



The IF. ..THEN,,. .ELSE is a very 
useful variation on IF. The com 
putttr can be programmed to do 
something if the condition being 
tested for is found to be true, 
and something else, other than 
just go to the next line, if the 
condition is found to be false 
You can use the following 
substitution for IF.„TH£N... 
ELSE to produce some very in- 
teresting graphs, You simply 
enter the function you would 
like graphed in line 55. This is 
not the most efficient method 
of programming on the ZX 
computers, but it is useful as a 



means of demonstrating the 
IF,, .THEN, ..ELSE substitution. 
As the program runs,, it 



evaluates K each time it comes 
to line 55. Line 70 looks at the 
value of K and prints a zero if K 



is greater than or equal to point 
five, and a full stop if K is less 
than point five. This is the 
same as a line reading IF K is 
greater than or equal to point 
five print "0" ELSE print 
Each of the other graphs 
uses different values for K, as 
generated by line 65, The con- 
dition tested for in line 70 also 
varies. Run the samples given, 
using your own choice of 
graphics symbol m line 70, and 
then create a few of your own. 
It is likely that you'll have to 
change the scaling for certain 
functions. 



lO REM iSRAPH -PLOTTER 
2© REM rC> W* j* F*BEJR©£ 
SO FOR v = 1 © TO -i© 
step -1 

35 IF v * > io RND Y ; > 

-IP and Y.'-i them 
PRINT *■ ", 

40 PRINT V f TAB 4 . 

50 FOR X = - 1 C TO 10 
55 LET K =v - X 4 X -'2 *7 
70 PRINT 1 * 0 " AND K>», 5 > 
+ i" . ” AND K < ,e.i . 
tl© NEXT X 
12 © PRINT 
13 © NEXT Y 
14 © PRINT T He 4 . . “ . 
9,7,513.1 
•5,7.9 i " 



1© 00300000000 

9 .00000300000. , , * - 

^ . , . , , 

7 * * . * .00000000000 4 » i , | 

£ .... , 00G0QGQOG0G 

5 ...... O0Q0G0SB0 ...... 

■i I- I- 4 . * 4 0 0 0 0 0 0 Cl 0 0- 1 1 4 4 4 4 

J --,4V *000000000. 

t **---- 0000C0SS0 

i - - # 0000000 

0 4 4 ^ - v v * 00 3000© .*«***. 

**4**14 0000030 4 4 V * 4 * * 

,4* 4 4 4 4 0000000 4 || ■ 4 4* 4 4 

- Z 4 4 4 4 . 4 * 4 00003 . . . , t # 

— L 4 4 4 4 . 4 44 00300 . 4 4 .... . 

-5 * * « 000 4*44.4444 

"6 4 . * . 4 . * * 4 300 | t 4 * * V . . 4 

41 7 *,,**.*,,»** t t , 




. S 1 1 3 4 3 4 1 t l j . 



10 
9 

a 

7 
S 
S 
4 
3 
2 
1 
0 

“1 
-a 
— 3 

-4 

-5 
-5 

^7 

-e 

-g 

-i© 

3 m ' 

3*abs r 



000000013300 * 
00000000330 * 
.000000003 . . 
. 000000000. . 
V 030330000 4 4 
0000000 
0030000 
. 03000 ^ 

• 0O0Q0 . 

+ v 300 . * 



* * 000 * . 

* 00000 * 

. 30000 . 
0000300 
0000000 
.300000000 
. 330003000 
. 000003000 . 
00300000000 
00000030000 
S.3.1.1.3.5.7 
i - X 





3.0 

3 

g 

7 

S 

!5 

4 

3 

2 

1 

0 

-1 
— * 
-3 

-*L 

-5 

-o 

-9 

-10 



11 LET K^©S {V 
REUERSE THE GREATER 



tX ) -x + x 



10 

g . . * * 

*#*44* 11*4. 

7 4 - **| 444*1 

6 4*1*144.1*4 

1 ***.4411*1. 

4 t . * 

gfc 

444411 41 ■** 

a . * 4 4 4 . . * * 4 4 

I * * 

3 * * * , * * » i * * * 

- 1 




is let K»yfx-xtxaa 
70 PRINT (V RHD K>«.fi5J 
*■ ( . PNC K (,25i ., 



mw 

mfi i i 



W 



less 

TMftNS fpgm PREVIOUS EXAMPLE 




55 LET K= 5 ©R 
fY#X#a* > — X 
print i- a 
+ r - hnd ►. f . 



' AND K * *- S > 

5J . 




10 

9 

3 

7 

S 

5 

4 - 

3 

2 

1 

0 

- i 

-a 

-3 

-s 

-s 



** f 
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Construction 



Adcflng a numeric 

keypad 

If your ZX81 is employed for business or 
mathematical use, you'll find this project — a 
numeric keypad — a worthwhile one to build. 

Taken from the book "20 Simple Electronic 
Projects for the zxsi", by Stephen Adams, this 
article discusses the role of an input /OUTPUT 



port, and then explains how to use this 
information to help you build a numeric keypad 

for your ZX81. 









Construction 



In order to make the ZX81 
more useful, and allowing it to 
control things, we must first 
be able to send signals to and 
from the 2X8 1 , A device to do 
this is celled an INTERFACE, 

A common interface is an 
INPUT'OUTPUT port, this con- 
sists of one or several chips 
which will store anv data sent 
to it and keep it available for an 
external device. It will also 
allow you to "see" through it 
to an external device The 
maximum amount of data that 
it can store is eight Binary 
(TWO STATEI BITS, which 
consist of eight wires which 
have either + 5 volts (binary 
1 1 or 0 volts on them. The IN- 
PUT and OUTPUT ports are 
usually separate, so the data 
emitted by the output port is 
not affected by "reading" the 
input port. To tell if it is 
a READing operation or a 
WRITEing (OUTPUT! opera- 
tion the ZX81 puts out two 
signals NOT WRITE (WRl and MEMORY 
NOT READ (RDl, The fact that which is tn 
either of these signals is at 0 RAM, It 
volts (Binary 0), enables the (transferrei 
operation to be done. the prog 

The device also requires a (transferret 
place who. t you know that the prograr 
you can collect and send your The ZX 
data. It 1$ called an ADDRESS, with a user 
The address applies only to be external 
this port and no other piece of The PE 
equipment connected to the BASIC con 
computer. The ADDRESS included in 
wires AG-A1S contain This following f 
number when the ZX8 1 wants p FFK , , 
to talk to your port. POKE 1 

There are several com- 
panies which produce IN- PEEK r< 
PUT/OUTPUT ports for the between 0 
ZXflf. but their ports fell into imum num 
one of two categories. available f 

One of these requires a puts a nun 
special machine code routine 2SS, whic 
to be written in order to get the ma, into 
data to and from the port. This 
is because they are treated dif- 
ferently to a normal memory 
location. They are in a separate 
memory map to the RAM (Ran- 
dom Access Memory), controll- 
ed by a signal called NOT IN 
PUT, OUTPUT REQUEST 
IIOREQ). When this line is at 0 
volts ALL memory is switched 
off the memory map and 



KBD4 

K.BD3 

KBD2 

KBD1 

KB DO 
SHIFT 



ON ZX81 



ON ZX3> 



AU the rest of the eight bits 
must therefore be O’s. 

The ZXS1 keyboard is a 
matrix of switches which each 
connect ONE address line and 
ONE data line input. As there 
are five data inputs (KBDO- 
KBD4) and eight address lines 
to the keyboard, the maximum 
number of combinations is for- 
ty (8 x 5 - 40) keys. 

The numbers keys are 
usually the most used, and are 
not very convenient keys to 
use when great accuracy is re- 
quired. If you use number keys 
a lot in games or business pro- 
grams, you might like to build a 
separate numeric pad This will 
enable you to speed up the en- 
try of numbers because you 
can 'feel' the keys positively 
hitting the end stop, and thus 
release it quickly. As the 
Sinclair keyboard is made out 
of three thin pieces of plastic 
film, there is very little 
distance between the top end 
the end stop of the key move- 
ment IQ. 1 inch), it is therefore 
not easy to tell whether you 
have pushed the key down fer 
enough to make the switch 
close. The movement of most 
keyboard "PUSH TO MAKE" 
switches is at (east 0.5 inch, 
which gives the keys much 
more positive feel when 
pressed. 

The best type of key swit- 
ches to use are those with a 
removable clear plastic top. 
You can then place a piece of 
paper under the covers, on 



comma. No matter what 
method you use, you can only 
put in a number between 0 and 

2 55. This is because we only 
have 8 bits 1 1 s or O'sl at each 
location. These are numbered 
Bit 0 (BO! to Sit 7 IB7J, and 
shown in Fig. 1 ). 

Each bit represents a 
number in the multiplication 
table. The bit number gives the 
number of times 2 must be 
multiplied by itself, if it con- 
tains a BINARY t(1), ie. if Bit 

3 is Binary 1 then it represents 
2 x 2 x 2 or 8. If it is Binary 
0(01, then it represents exactly 
that 0, One thing to watch out 
for Is Bit 0, when it is Binary \ , 
represents an odd number eg. 
1. An example is that, if Bit 7 
and Bit 0 are Binary f and the 
rest are Binary 0, it equals 
128+1 (1 29). Try this for 
yourself with different numbers 
from bits to numbers end back 
again. 

If ybu have trouble with 
converting numbers into bits 
then try this. Subtract the 
highest number below yours 
scoring a Binary 1 in this bit. 
Then do it again until you 
reach 0. 



Number 28 



Number 28 = 00101 100 
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Construction 



which the keyboard symbols 
can be written. Eleven keys am 
required, as the numbers 0-9 
are not a lot of use if you can- 
not RUBOUT any mistakes, ex- 
cept by going back to the 
Sinclair keyboard. The 
RUBOUT key* requires the 
pressing of two keys together, 
0 and SHIFT, Therefore the 
SHIFT key must be included on 
the numeric pad. Pressing the 
SHIFT key on its own does 
nothing, so hitting it acciden- 
tally does not give an error on 
INPUT. 

Having the SHIFT key on 
the numeric pad also means 
that all the cursor moving keys 
are also available, SHIFT 5(-*-) f 
SHIFT 61 f I. SHIFT 7! I ! and 
SHIFT 8(-*-) These can be us- 
ed to quickly EDIT programs, 
along with the EDIT key which 
is SHIFT 1 . As all of these keys 
can be reached with one hand 
if they are grouped in a square, 
it means the other hand is free 
to do other things, such as 
follow a program in a book or a 
set of data to be INPUT, This 
can be very useful, as it is easy 
to lose one's place when trying 
to watch the screen and the 
written program at the same 
time. 

As the keys 1 -5, 6-0 and 
SHIFT are all on different ad- 
dress lines, all three must be 
included on the numeric 
keypad. These are A8 (SHIFT !, 
A1 1 ll-S) and A1 2(6-0). We 
also need ALL of the 
{K)EY(B)0ARD (D)ATA lines 
{inputs to the computer) 
KBD0-KBD4. 

The keyboard port KBDO-4 
is addressed by the ZX81 
ROM as INPUT PORT 2 54 (FE 
in HEXADECIMAL). BUT 
because of the way Sinclair ad- 
dresses his ports, the keyboard 
port appears at every EVEN IN- 
PUT PORT address. That is 
when address line AO is at 
Binary 0, the I0REQ and the 
WR are Binary 0. 

The upper eight address 
lines [Afi-AI 5) reflect what was 
in the B register at the time of 
Calling for an input from the 
port. So the setting of a bit in 
the ‘ ‘B" register to Binary 0 ad- 
dresses that key (the address 
fine to 0 volts! and then looks at 
the result on the data lines. 
When a key is pressed, the ap- 
propriate data line will also be 
Binary 0. 

These actions are ail done 
by the BASIC ROM when using 
INPUT or 1NKEY$. This infor- 
mation has only been included 
for the machine code program- 
mer. 

We must open up the cas- 
ing of the ZX01 to get at the 
connections on the printed cir- 
cuit board inside, and thereby 



CUT SLOT 

HER? 




QUANTITY 

11 

e 

1 



COMPONENT 
iKEYBOARO 'PUSH TO MAKE' SWITCHES 



PIECES OF WIRE IS INCHES LONG 
BOX 





1 


2 


3 


4 


5 


6 


7 


8 


9 1 
> . ------- 


SHIFT 

i 1 


0 | 

| 


\\\\\\\ \ 
\ \\\\\ \ v | 



SUGGESTED LAYOUT 



the data lines. 

If you turn the ZX81 upside 
down, you will see four stuck- 
on rubber feet. Under three of 
these feet are screws which 
need to be removed before the 
Case can be opened. They are 
under the front two feet and 
the back left side foot. There 
are a total of six screws to be 
removed, ALL of them need to 
be removed with a small - 
headed screwdriver, in order 
not to damage the slot in the 
screw. Once the screws are 
taken out, the bottom half of 
the casing can be removed and 
the printed circuit board can be 
seen in the top half, secured by 
two more cross-cut screws in- 
to the top casing. By the bot- 
tom left hand side of the 
primed circuit board you can 
see the two white plastic strips 
which connect the Sinclair 
keyboard to the primed circuit 
board. These must not be 
damaged by dropping hot 
solder on them, so cover them 
up with a piece of paper. These 
keyboard strips go into two 
sockets on the underside of 
the printed circuit board. The 
solder strips on the top ol the 
printed circuit board which 
connect the sockets to the rest 
of the ZX8 1 is where we will 
solder the wires, which we will 
use to attach the numeric 
keyboard. 

These solder connections 
consist of a group of eight ad- 
dress strips and a group of five 
KBD strips. Soldering onto 
these strips will NOT discon- 



nect any of Sinclair's keyboard 
functions. None of the wires 
connecting the ZXB1 and the 
numeric keypad must be over 
18 inches long or this causes 
problems in operating BOTH 
keyboards. Also make sure 
that no shorts ere made bet 
ween the strips (see the 
SOLDERING instructions] . 

A slot must be cut in the left 
hand side of the bottom casing 
to lead the wires out . This may 
be done by making two saw 
cuts Vt inch apart, V* inch 
deep, with a smell hacksaw. 
Then with a pair of pliers, grip 
the area between the saw cuts 
and bend the plastic 
backwards and forwards until 
the piece breaks off. 

The wiring to the keys, in 
comparison to the ZX8 1 's, is a 



piece of cake. The connections 
are shown in the circuit 
diagram. The keys have only 
two tags and these can be con- 
nected either way round. The 
address lines connect five keys 
and must be wired from key to 
key, using the wire now at- 
tached to tl^ZXBl. There is 
only one data line (KBD) to 
each key and only one address 
line to each key. The SHIFT 
key only must be wired to ad- 
dress line A8. 

The keys can be arranged in 
any order you like, but a sug- 
gested layout is given. 

"20 Simple Electronic Pro 
jects for the ZX81" by 
Stephen Adams is published 
by Interface Publications. Con 
tents of this article © 
copyright S. Adams, 1982 
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IK Program 



Pig Latin Generator 



Teach your 2X81 
to speak 'Pig 
Latin 1 with this 
amusing program 
by Hans 
Beerbernon. 



This IK program uses the 
ZX8 1 's 'slicing' technique on 
strings to turn English text, 
which you enter one word at a 
time, into 'Pig Latin'. Once 
you've fun it a few times, try to 
write a Pig Latin translator' to 
decipher the Pig Latin messages 
given here back into English. 
Note that line 80 starts a new 
print line at random, to stop 
words wrap ping around 



40 REM PIC'-LPTIN 

REM <C) URNS MEERBERNON .< 
MRY, 19&2 

j.0 PRINT "ENTER YOUR 
UORO BY UORD" 



45 PRINT 
47 PRINT 
SO INPUT P$ 
55 IF R* = * *" 
60 LET R*=R<6 
70 PRINT 
3Q IF RKD > . 7 
■30 GOTO 50 



NT E R * TO END 1 



THEN 
<£ TO 



STOP 



\R 



THEN PRINT 



nFt, Vfilin 
■CfC' 6-. UOPO 
ri'.T£A t TO END 

OMPUTIHCCfl SIfi 

-ETA 

ff 

i::tuErm 

H£Tm 

I 

= WE-fiH OSfi ft.5Ft l_.LR£. ruPl 

=1 !^| 

^MTDR EUR 
, MR 

£>.zPlEP* ELIEUE&R MI 5 TR SIR 
44 OE.-EIONFR 

UT6R OUVR 

f mR 

^NriA MQUKA IFFCRCNTLYOft 

NOA 

HETP lFreewTHFft fOA ULYJA 
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TAPES 



ZX Adventure T mpt i £5 jM> 

Cpfrtsty Gukh, PKuiohv Em mb. Mute Mounuin Hiree fiiind-fetfji^linp: 
Admmim "Undoubicdly she best *alue for money or ail ibe Advtfm*ft\ 3 
ha *n mi far* — Sinclair l "set. May liK R AM required 

The \ hh omih Puzzle A Olfocr Dftrniirirks £5-W 

the Puzzle U a lotalEy nr?^irsdt -.on^e-pt in tu^mpuief i*mr> Superb graphics 
simple rulev jru3 5 lrvek of diffktiEcy snake it ,1 dia!leii(e tor all. Alto iTKludct 
"Demotion", 4 rW m/c inienoive pmc, and ' 'Tenpin” , a full bowling 
alley turtulaiion. I6K RAM required 



BOOKS 



the / X* I PorLri Book £5.95 

iWppof program*. Urtklts, utelul vubraumtft, plu fl romplrlr guide on bow 
lormlr your oi*n Adtttilurtt! fl ~ of tho'-t on the tape iK>w jre 
the Vtaer prontam from ihi> trough reciinUTTctiidcd" — Tour 

Computer. November E^fii 

Atom Business £ft.? 

Twelve program* far rtieetpamte Aeom Ann - tsde* graph. nominal ledger 
plui mucb more. 

/XII Iwkrt BLKik Caiveftc £5 00 

Alorn Bum fvcas Cassette £8. &2 



Ma i order PHIPPS ASXOCIA S I s 

Mad Order Hepi 

W hisl Mrrel, Kprortn Sum-* KF17 El \ 

Prk^ inelgrfe l K P&P, 1 % A I nn iapes. 

Pbune 4 cte«« Hardaiturd orders- \ pvom 31,21 S - 4 hri 



ZX8 1 Workstation . 




, t e stylish and 
ergonomic plinth for the 2X8t. It raises and 
tilts the TV to avoid eyestrain, holds the 16K 
RAM in place and hides the wiring and 
power supply. This professional unit costs 
£15, a built-in power switch is £3, plus 
postage at £2.00, inc. VAT. 

Peior Furlong Products Unit S, South Coast Road. 
Industrial Estate. Peaeohavan, Sussex Tel 107914] 61637. 



The first issue of zx computing 
included an article by Toni Baker 
designed to act as an Introduction 
to machine code. L C scotf ord of 
Eastbourne, East Sussex took up 
the challenge of developing a 
breakout program from the 
information in Toni's article. 



The program uses (he full 24 
tines of the screen; line 10 
enables this. The main problem 
was testing to see if (he ball 
was lost. However, eventually 
the following solution was 
found; 

The very bottom line of the 
screen is filled with the 
character used for the bricks. 
Line 210 then tests to see 
whether or not the ball is lost by 
finding the current address of 
the ball. So. if the variable A is 
1 , showing that a brick has 
been hit* and the current ad- 
dress of the ball is greater than 
the starting position, then the 
ball ts lost. If the position of the 
ball is less than its starting ad 
dress then it must ha ve hit a ge 
nuine brick, so i is added to the 
score. 

The bat is made of three in- 
verse spaces, since (he ball will 



10 INPUT X 
20 LET AS = " " 

30 IF AS - " " THEN INPUT AS 
40 IF AS = S ' THEN STOP 
50 POKEX.16-COOE A* + 
CODE A$(2)'476 
60 LET XiXt 1 
70 LET A S = A $ (3 TO) not* 
there Is nothing b*iwe*n 

TO - sncTT' 

80 GOTO 30 

Above this, you need the 
following REM statement to 
hold the machine code: 



automatically bounce off 
these. It can be moved right or 
left by keys 8 and 5 respective- 
ly, if ail the bricks are cleared 
then the player is given a bonus 
ball and a new screen is set up. 

The machine code remains 
unchanged and can be loaded 
into the REM statement before 
the BASIC program is entered. 
The BASIC itself actually slows 
down the bail to a playable rate 
without seriously cutting the 
speed. 

The best score I have yet 
achieved is 1 36 but no doubt 
there are many who could easi- 
ly beat this. 

In the article in the last issue, 
Toni gave a BASIC routine for 
loading machine code, taken 
from the book Mastering 
Machine Code on the ZXQ 1 , 

This is the routine: 



1 REM 123456789012345878 
901234567890123456 
789012346678901234 
567090123123466789 
012345678901234567 
890123 200 

Now RUN the program and in- 
put the following (counting 
as "newline"!: 

16516/0101 tZ A8240/3600' 
3A3440.‘3D. 2002. 23.23/28 ?E, 
FE60 200B/2A9240 4A8440 
ED44 320440. 228240, 3A8540 
/3D/2006/ 11 DFFF/1 9/ 1 804/ 



1 1 2 1 00.' 1 9/ 7E/FE80/200B 3A8540 ED44. 1 3 28540.' 228240 

2A8240 3AB54G 6044 328540 3634 C9 S 

010000 7E FE08 2009 03 



BREAKING OUT 

10 POKE 16418,0 
20 LET TS = 0 
30 LET B = 3 

40 PRINT "32 inverse spaces" 

50 PRINT ' 'inverse space, 30 spaces, inverse space" 

60 same as 50 

70 PRINT "inverse space, 30 graphic H. inverse space" 

80 same as 70 
90 POP 1= 1 TO 18 
100 same as 50 
1 10 NEXT! 

120 LET 0P = 200 
130 same as 70 
140 LET S = 0 
150 LET P = 1 5 

160 LET M -PEEK 16396 * 256*PEEK 16397 
170 LET X = M + BP 

180 POKE 1 6514, X -256" INT (X 256i 
190 POKE 16515, INT (X/256) 

200 LET A-USR 16518 

210 IF A = 1 AND (PEEK 16514 + 256'PEEK 16515)>X 
THEN GOTO 300 
220 IF A = 1 THEN LET S = S+ 1 
230 PRINT AT 2l,P;"space, 3 inverse spaces, space" 

240 LET P = P+ (INKEYS = "B" AND P< 26) (INKEYS = "5" 
AND P>1} 

2 50 IF S = 60 THEN GOTO 400 

260 GOTO 200 

300 FOR I - I TO 75 

310 NEXT I 

320 LET TS = TS + S 

330 LET B = B- 1 

340 LET BP = BP + INI (10*RND * 1 I 
350 PRINT AT 21, P:"6 spaces " 

360 !FB>0THEN GOTO 130 

370 PRINT AT 8,6; 'YOU SCORED ";TS;” POINTS" 

380 STOP 
400 FOR 1 = 1 TO 10 
410 FOR 1 TO 5 
420 NEXT J 

430 PRINT AT 1 0, 1 0r BONUS BALL" 

440 FOR J = 1 TO 5 
450 NEXT J 

460 PRINT AT 1 0, 1 0; " BONUS BALL' ’ 

470 NEXT I 
480 LET TS = TS + S 
490 LET B = B + 1 
500 CLS 
510 GOTO 40 



WORDSOUARE on another system, it needs so that the size of the array can main part of the program and 

This program is of (he "word- about 4K. be determined. A chack is made actually fit the words into the 

search" variety and will fit a list The program has been designed inline 1 70 to make sure that square. A 2 dimensional array is 

of words onto a grid whose in modules in an attempt to none of the words are too long first set up to store the co- 
dimensions depend upon the make it easy to understand and for the array. If this is the case ordinates finally chosen for the 

length of the longest word in modify the flow. then the word is not accepted characters in each word (H$|. 

the list. It is written specifically lines 7 0 to 260 are the in- end e new word must be input, The current word is assigned to 
for the ZX 81 and makes exten- itialization process. The words Lines 200 to 260 print the variable J$ and random starting 
sive use of the "print at” state- which are to be used are stored wordsqusre grid onto the co-ordinates (X and Y) and 

ment. This means it would re- in the string array CS The screen. displacements (Z and W! are 

quire a lot of modification to run longest word must be input first Lines 270 to 550 are the chosen in lines 3 1 0 and 370. 
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Lines 390 to 430 single step 
through the word, fitting each 
character into the square and 
storing its co-ordinates tem- 
porarily in the 2 dimensioned ar- 
ray K> If the word runs off the 
square when the co-ordinates 
are incremented by the 
displacement, or the chosen 
coordinates are already filled 
by an unsuitable letter from 
another word, the current word 
is started again with new X, Y, 
Z and W variables. Only when 
the current word has been com- 
pletely fitted in will tts 
characters be entered in the 
final array and be printed to the 
screen by lines 490 to 540. 

Lines 560 to 6 SO fill all the 
vacant spaces on the grid with 
random letters, If you do not 
wish to see the words as they 
are fitted into the grid, you can 
specify this at the start. The 
program will then only print in 
the words as it generates the 
random letters. 

Lines 700 to 750 will show 
you the positions of the words 
when you get bored looking for 
them by inversmg them on the 
square when requested to do 
so. 

There is also a visual indica- 
tion of the progress made on 
each word as the program is 
running. 

Variables used 

ii Simple numerical variables 

A - number of words in the 

list, 

D - size of the square 

(length of longest word 
plus 2) 



X — X coordinate 
Y Y coordinate 

Z displacement to X 

coordinate 

W - displacement to Y 

Coordinate 

iil Simple string variables 
8$ — longest word 
D$ — current word input 
J $ — current word in square 
P$ — random letter 
RS “ set for secret 

generation of square 
Q$ — set for printing of 
answers 

iii) Numerical arrays 

K — temporary store of 
coordinates 

iv> String arrays 

C$ - list of words 
HS — store for final positions 
for each letter 

All other variables are the con- 
trol variables for loops involved 
in input of word lists, printing to 
the screen or arrays or 
character fitting. 

The longest word in the list 
should have no more than 18 
letters or the grid will not fit on- 
to the screen. About 20 words 
of varying length can be fitted in 
about 5-10 minutes. A longer 
list of words can result in a very 
frustrating wait. 

It is a good idea to enter the 
words in descending order of 
length as this will speed up 
operation. The program is 
fascinating to watch in opera- 
tion, SO run it in SLOW. 



220 FOR 5 = 1 TO D 
230 FOR F=1 TO D 

24.0 PRINT RT E.F;" *" 

250 NEXT F 

260 NEXT E 
270 DIM HS t D ,, D ) 

260 FOR 0—1 TO P 
390 LET U$=CSiQ) 

100 PRINT PIT 19,0, J* 

L 10 LET X = INT (RNO *D 5 +1 
Z-2Q LET Y = I NT (RND *D ) +1 
330 LET Z = T NT (RNO *3) 

34.0 LET U = INT (RND 43) 

353 IF 2=0 RND THEN GPTfi 33 



360 

370 

330 

390 

395 



IF Z -2 THEN LET 3 = - J 
IF U = 2 THEN LET IJ s - 1 
D IM K fLEN -J*.. S) 

FOP L-l TO LEN J* 

REM SINGLE SPACE IN CUlPXF 
MARKS IN NEXT LINE 
40O IF JUL) " THEN GOTO 430 
4.10 LET X-X+Z 
420 LET Y=Y+U 

430 IF X<1 OR X > D OR Y < 1 OP Y.^D 
THEN GOTO 29® 

435 REM 5 INGLE SPACE IN OUOTE 
MftRKS IN NEXT LINE 

440 IF (NOT H>IX,Y.1a" AND fN 

QT (Mt (X YisdUUD THEN GOTO 



450 LET K(L.l) *X 
4 60 LET K IL ,>2) — Y 

470 PRINT RT 19,L-4. lOORF 
J$ (Li + 128) 

4 60 NEXT L 



490 FOR H-l TO LEN J$ 

495 PEH SINGLE SPACE JN OHOTF 
MARKS IN NEXT LINE 

300 IF J$ (M) = “ " THEN GOT u 54-0 

513 LET H* (K (M.li (H j2) ) =J$(W> 
520 IF P$="N" THEN GOTO 540 
533 PR INT AT K ( H , 1 1 , K f.H ,.13 .W 



) 

340 NEXT M 
350 NEXT Q 



1 REM UGRPSQURRE 
g REM BY *J ELL-JOTT 
13 PRINT 11 IF VOL* DO NOT UI5H T 

‘ 11 E PPINT "THE ANSWERS THEN f NT 

^30 PRINT “NOU. OTWEflUJSf .P.PEf’*’ 
ANY KEY" _ ^ 

43 LET Rt^INKEY* 

53 IF Ri="" THEN GOTO 43 

73 PRINT AT 3 # 1 0 WORDS 0L<APE" 

33 PRINT AT 19,0; "HOW MANY J,l£\P 

a tnPUT 

100 PRINT AT 19,0; "ENTER LQNGFS 
T (JORD" 

1 13 INPUT B % 

123 DIM C$ (A,LEH F* 1 
130 LET C$ < 1) = B$ 

150 PRINt"aT T 19%; "ENTER WORD N 
UMBER " C 

173 IF P LEN & D» >LEN B$ THEN GOTH 

150 

163 LET CS ICJ =D* 

190 NEXT C 

199 PEH NEXT LINE CONTAINS 22 

SPACES 

200 PRINT AT 19,»; ** 

||i 

£13 LET D*LEN ©$42 



555 REM 15 SPACES IN NEXT LINE 

S&3 RP INT AT 19,0;" 

if 

570 FOR Nat TO D 

583 FOR P*1 TO D 

535 REM SINGLE SPRCE JN OHOT-F 

MARKS IN NEXT LINE 

590 IF NOT H$(N.P>=" ” THEN GOT 

O 630 

630 LET P$=CHR$ (INT ;,RW,f25.t 

f-10 PRINT RT N,P;P* 

529 GOTO 640 

630 PRINT RT N,P, HJ fH,Pi 

540 NEXT P 
550 NEXT N 

6-6-3 PR INT RT 19 , 1 0.1 " f I f * JfxHEP " 
673 PRINT RT 20, 0; "PRESS PHY HE 
v FOR RNSLIERS" 

583 LET O $ “ INK EY $ 

693 IF QJ="” THEN GOTO ©30 

700 FOR Nsl TO P 

713 FOR P=1 TO D 

715 REM SINGLE SPACE IN OUOTE 

MARKS IN NEXT LINE 

723 IF Hf (N,,P) -** ” THEN GOTO 74 



7 33 PRINT RT N , P ; CHP$ /MHE S 
N . R> +123) 

74© NEXT P 
750 NEXT N 
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ZX81 M.C. 
16K 

SOFTWARE 

ZXC ARCADE PLUS PACK: 

SLOT - A graphical simulation of a fruit 
machine. With Hold and Nudge features. 
BREAKOUT + SUPER PROGRESSIVE BREAKOUT 
DODGEMS — with increasing difficulty. Can you 
evade the computer cars and clear all the dots 
LIFE — On a maximum 64x4S screen grid 
Send cheque, postal order for £7,95 to; 

A. READMAN 
SOFTWARE, 

16 South Row. Eldon, Biship Auckland. Go, Durham 
DL1 4 8UT 

Mail order only, trade enquiries welcome 
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Improva your ZX BASIC programming skills with 
this naw hook. 

Assumes knowtodg* of Tha Sinclair ZXS1 BASIC 
manual only. 

Cover* many techniques tor speed, apace saving 
and "good practice J 

- JHu&freted by over 2S useful and enjoyable 
program*, demonstrating tha rules described, while 
making the most effective use of 1 K 

- Many of the principles listed ere of more general 
application, most particularly to ZX SPECTRUM 
Basic. 
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in this review, Tim 
Langdell from west 
Dulwich looks at a 
number of RAM packs 
and assesses their value 
for the ZX81 owner. 




there's no special reason for 
our choosing these particular 
add-on memories, and they dif- 
fer quite a lot in their price (from 
£20 to about £55 1 and in their 
facilities. They are aimed at dif- 
ferent markets to same extent, 
end should not be directly com- 
pared without bearing this in 
mind Hopefully, though, by 
discussing each of their 
features and quirks I may be 
able to give you some idea of 
whet you might be looking for in 
a RAM pack. 

The main five RAM packs 
being considered are all 1 6K 

byte ones, all hough two of 

them have bigger 56 K byte 
sisters (and I will mention these 
fOoj. I'llalsobe comparing each 
of them with Sinclair's own 
16K RAM peck to give you 
some idea of how they differ. 
The RAMs ere from Byg Byte, 
Taurus. Downsway, Memo- 
tech, and Piessis. 

First, the original Sinclair 
memory pack. When this first 
came out it was the only one 
you could buy for your Sinclair 
computer, and at that time it 
was a compact, reasonably- 
priced design. However, most 
people who bought one of 
these RAM packs noticed that it 
buzzed when in use and did not 
like being moved or used for too 
long. Some of the Sinclair packs 
overheated quickly leading to a 
crash', end some needed only 
to be moved a fraction for the 
memory to be lost and the now 
infamous 'white out' to occur. 
Some people helped these pro- 
blems by taking the RAM out of 
its case and using vaseline on 
the rear connector but these 
modifications seemed a bit un- 
necessary. 

By the end of last year, RAM 
packs had hit the market which 
^ere more reliable than 
Sinclair's and didn't buzz. By 
the beginning of this year these 
RAM packs were also selling for 
some £10 less than the 
Sinclair, which more realistical- 
ly reflected the drop in the cost 
of electronic components over 
the last two years. 

Now there are at least a 
dozen 1 6^ RAM packs for the 
ZX81 on the market, and 
knowing which one to chose 
can be difficult. A price war 
seems to have started over the 
past three months to see who 
can sell a 1 6K RAM for least. 
One of the earlier RAM packs to 
be launched was Downsway 's 
1 6K, one, although it was sold 
through Hilderbay, Buffer 
Micro Shop, and JRS. Now 
Downsway distribute RAM 
packs themselves and have ad- 
ded a 56K RAM to their range. 

Their 1 6k RAM pack is very 
small and light. It comes in a 



black plastic box with a gold 
plated edge connector pro- 
truding from the bottom. It is 
simple to slot into the rear of the 
ZX81 in the same way as the 
Sinclair RAM, However, it is 
lighter than the Sinclair and has 
a foam strip across it which 
reduces wobble (and hence 
potential! crashes! to a 
minimum. Unlike the Sinclair 
(but like all the other RAMs in 
this review) Downsway 's RAM 
did not buzz when in use. In 
fact, my main complaint {if not 
only) about it was that it had no 
duplicate edge connector at the 
rear of it, which means that it 
must either be the onlv add-on 



at the back, or at least the lest 
to be added on. This is true of 
the Sinclair RAM pack too, of 
course, and many others as 
well. 

The Byg Byte RAM pack is a 
newer addition and true to its 
name is one of the biggest 1 6K 
RAMs on the market. Byg Byte 
claim that they put it in a large 
black plastic box to improve its 
stability- But this means that it 
is about three times the size of 
the Downsway RAM and not 
reaily any less stable, and I have 
my doubts about their reason- 
ing, Nonetheless, it was also a 
reasonably stable RAM pack 
which ran happily for hours. 



Untike other RAMs it has a 
power-on light -emitting diode 
which lights up to tail you the 
RAM is switched on. I must say 
that l did not see much point in 
this feature other than to re- 
mind you whether the whole 
computer is on or off. Should 
you be curious, 90 per cent of 
the inside of the Byg Byte is 
empty space . . . 

Memo tech pioneered the big 
memory scene for the ZXB1 
when they brought out their 
48K RAM extension last year. 
Even at about El 25 this sold 
well and paved the way for the 
recent 56K byte RAMs which 
have suddenly appeared. Clive 
Sinclair envisaged ZX81 users 
adding no more than 1 6K bytes 
of RAM to their machine and at 
first it was said to be impossible 
to add more than this. The 
reason for this was that the 
ZX8 1 uses the address line 1 5 
f A T 5) to produce the TV 
display and yet a logical high on 
this address line is what the 
ZX81 needs to detect when ad- 
dressing memory space above 
the 32 K mark. For the technical 
buffs the solution to the dilem- 
ma lies in realising that when 
the Ml line is low and A1 5 is 
high, a display is being 
generated, but if A 1 5 is high at 
other times it must be because 
the line holds a valid address. 
No one, then, was too suprised 
to see Memotech produce 
another first with a 56K byte 
RAM early this year, but it was 
quite recently that they started 
offering a 1 6K RAM pack too. 

The new RAMs from 
Memotech are beautifully 
designed and blend in really 
well with the styling of the 
ZX31. They come in black 
anodised aluminium cases 
shaped to the contour of the 
rear of the ZX8 1 , and therefore 
fit like a glove. There is virtually 
no wobble, but chances of 
wobble can be further reduced 
by using the foam strip which 
Memotech supply. Unlike 
almost all other RAM packs, the 
Memotechs have a duplicate 
rear connector coming out the 
back. It is thus quite easy to add 
more hardware on. Like all the 
other 1 6K RAM packs (with the 
exception of the Taurus! the 
Memotech one uses 4116 in- 
dustry standard RAM chips and 
the whole assembly has a very 
professional feel to it. The 
4116 RAM chips are each 1 6K 
bytes by one data line, and so 
eight are needed for a 16K 
RAM. But these chips whilst 
popular are not best suited for 
the latest micros. They need 
not only the usual 5 volts to run 
them but also a - 5 Vend 12 V 
supply. Makers had thus been 
waiting for the new 64K-by- 
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one chips to come down to a 
reasonable price for these only 
need a single 5 V supply, draw 
very little current, and you need 
only eight of them for a poten- 
tial 64K bytes of memory! 

Memotech were the first to 
use these new 4564 chips, 
soon followed by others such 
as Downsway, Both the 
Memotech and Downswsy 
larger memory packs are almost 
identical to look at as their 1 6K 
counterparts. The major dif* 
ference between the 
Memotech packs is that the so 
celled 64K version has four 
switches visible in its rear 
which allow you to switch out 
the area between 8K and 1 6K 
In the memory map in 4K 
blocks This is an excellent idea 
end I hope other manufacturers 
will follow this lead. 

The microprocessor in the 
ZX81 {the ZBOA) can only ad^ 
dress 64K of memory and the 
first 6K of this is taken up with 
Sinclair's ROM (Readonly 
Memory! containing the soft- 
ware to run the machine, pro- 
vided the SASIC and so on. 
Therefore the very biggest add 
on memory can only be 56K, 
and it was rather misleading df 
Memotech to refer to it as a full 
64K RAM pack. To confuse 
matters, many other manufac- 
tuers copied Memotech's use 
of the term '64K RAM pack' 
just in case you though the 
Memotech one was bigger! 
Both the Memotech and 
Downsway 56K packs can be 
obtained by part exchanging 
your 1 6K RAM Memotech give 
you three months to return your 
16K Memopak for an upgrade, 
whereas Downsway seem hap 
py to consider any 1 GK RAM in 
working order in part exchange . 
In use the big RAM packs are 
identical; giving 1 6K or RAM 
tor BASIC programs, the top 
32 K area where you can store 
date, arrays, etc, and the 8K 
space between 0K and i 6K 
where machine code can be 
run, or programs or data can be 
stored for transference bet* 
ween programs (this area of 
memory remains intact after 
NEW or after loading another 
program). It is important to 
remember, though, that with 
one of these bigger memories 
you have mapped all the 
available memory space leaving 
none for other add-ons to use 
such as character generators, 
sound boards, or memory map- 
ped I/O ports. Only the 
Memotech allows you to add 
something between 6K and 
16K, but many add-ons are 
mapped in the 32K region and 
are thus not usable 

The RAM pack from Taurus 
offers the unique facility of 




box similar to Byg Byte's, but 
about half the size. Like the 
other RAM packs it h&s a gold 
plated edge connector, and 
does not buzz when being usee 
Plessis seem to have succeed' 
ed in producing a reliable ’no 
friils' RAM pack which works 
well and is at a rock bottoir 
price (in fact one wonders how 
they are making a profit), 
would have preferred to see 
Plessis use a foam strip to 
reduce the chance of wobble 
but that being said I had no pro- 
blems with programs crashing 
either due to wobble or 



Th* RAM pack and t oofkit from Taurus 



either being a 1 6K RAM or a 
1 4K RAM with e 2K monitor on 
EPROM (a form of ReadOnty 
Memory). Unlike ail the other 
RAMs the Taurus fits to the 
Z X8 1 with a ribbon cable and is 
contained inside a black plastic 
covered aluminium box. There 
is a switch on the outside of the 
box to switch in and out the 



VARS and EUNE, write a REM 
statements of any length, 
tabulate the contents of 
memory, reset the stack 
pointer. . . and more. To give 
an idea of its capabilities, I 
wrote a REM statement of 
204 B dots with one command 
to The monitor and filled the 
REM with the entire 2K of 



overheating. 

In terms of value for money 
the Plessis must take the prize, 
although by the time this 
review appears no doubt other 
RAMs will have been brought 
down to about the £20 to £25 
mark. The Byg Byte worked 
well but was rather large than it 
needed to be and at around £ 30 



monitor facility Because of the memory used by the monitor had little to recommend it over 
use of a ribbon cable to connect with another simple command the Plessis at about £20,1 
this RAM pack it is free from - all in a matter of seconds. Sinclair have just brought the 
any problems of poor contact The usual method of typing price of their RAM pack down 
and wobbling. If you are in in 2048 characters and running to about £30 too, and are no 

terestsd in serious programm- a FOR/NEXT loop to load the doubt partly responsible for the 
ing using machine code, then data into memory seems low price trend which began 
you may find the Taurus ridicously slow by comparison, around the time of the Spec- 
monitor very useful, I found The RAM pack part of the trum's launch. But even reduc- | 
some of its capabilities almost Taurus uses the less well ed in price there is little to 

awesome, and nearly all of known 2118 low power RAM. recommend the Sinclair offer- j 

them very useful. Briefly, the chips. The RAM performed ing either for it is still more likely 
monitor allows you to do hex- perfectly well, but | did have a to overheat than, the others and I 
adecimal arithmetic, set/clear/ reservation about the available makes an annoying buzzing 
Or display breakpoints, copy ty of the chips should anything sound- The Downsway 1 6K 
data from one area of memory ever go wrong, RAM is a very neat, smell one 

to another, do decimal to hex Finally, a new RAM pack has and fits very firmly onto the 
conversion and vice versa, fill just come into the market and is ZX8 1 , It is still worth consider- 
an area of memory with a cons- manufactured by Plessis Elec- ing at around £25 as a strong 
tant, move the contents of one tronics. It has been introduced competitor to the Plessis, end t 

area of memory to another, at the very low price of may of course be cheaper soon, 

read/ write a port, display the £19.95, undercutting the Their &6K RAM pack at about 
state of the registers, display cheapest other RAMs by up to £60 {£47,50 with a 1 6K pack 
the contents of DFILE DFCC £10. It comes in a black plastic traded .in l is good value and 
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Sample priniouts from J.H Groyo s 
"GAMESTAPE t ' 



m * 



DO 
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1 ; 
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"ASTEROIDS ’* 



j«c m 
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. r*. V A A A 



113, "•* 



* 46 



• :fq" 




CPH-Ifrt —ij.i 



KftLEXDOSCOPE 



— C — M — T --G 



Bull*' to pre-computer 
wteiwsi where the player has 
to guess a four-digit number. 
They've done well to fit it into 
IK, and I found it quite hard 
since rny usual strategy doesn’t 
appiv when duplicated digits 
are now allowed. 

CRASH LANDING is a stan- 
dard lunar lander program, and I 
*as disappointed to find that, 
having crashed, I wasn't told 
what site crater I had made! 



□f the graphics games, KL- 
INGONS and ASTEROIDS are 
pretty much the same program; 
You move your ship left or right, 
end the opposition scroll steadi- 
ly up towards you, The dif 
ference I!) is that you have to hit 
the Klingons, but miss the 
Asteroids. UFO has another 
twist. The flying saucers stay 
put, while your laser base 
speeds automatically from left 
to right, and you have to judge 



the correct moment to fire a 
missile. Similarly with 
BOMBER. You have to decide 
when to release The payload to 
hit the dam, and your bombing 
runs gets shorter as your aim 
improves. 

ARTIST is a standard plot- 
ting program, allowing you to 
draw with pixels directed by the 
cursor controls, A COPY state 
ment is built in, so it is possible 
to copy the screen onto the 



printer without stopping the 
program. KALEIDOSCOPE pro- 
duces a random symmetrical 
pattern with pixels winking on 
and off. Hypnotic stuff 

The last program on the tape 
is GUILLOTINE, which is a two 
player hangman game with a 
guillotine Instead of gallows, 
You can guess what happens if 
the player loses. Thank 
goodness it is not in colour I 
was very impressed with the 
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Th& t&mm from M&cromcs at 0 ro 
Cfflf computer show Thfr 1 
{f torn faff* Kvn Macdonald Ron 
B/ssoM. Jamas Siovonton and 
Jonathan Cranston. 

amount which had bean packed 
into 1 K on this one. 

Clear and simple instruc- 
tions are given for each game, 
and I hud no problems with 
loading. I found no errors rn any 
of the programs, and they in- 
cluded ‘data validation' 
routines where possible. For 
example, in ARTIST you 
couldn' t plot off the screen, and 
similarly you couldn't go off the 
edge in KUNGONS and 
ASTEROIDS. I would hope that 
most new ZX8 1 owners would 
soon be writing their own Lunar 
Lander and Mastermind games, 
but if they are in a hurry to see 
what their machine is capable 
of, then this tape provides ten 
good examples. 




Here come de Galaxians 

Always daring to brave the dangers of deepest zx space, 

Jim Robart takes on the might of Artie s Galaxians. 




My first reaction to the title 
page, was “Wow". The ZX 
GALAXIANS opening frame is a 
stunner My first reaction to the 
appearance of the program 
when running, a mob of the let- 
ter V hovering ahead, a vaguely 
man-shaped thing (the 
spacecraft ! built of standard 
graphic symbols underneath, 
was a disappointment. 

I had not reckoned on the in- 
telligence of the Galaxians 
themselves. "This is simple," I 
thought, and proceeded to be 



wiped out with a miserable 
score of 20. for hitting one, and 
one only swooping Galaxian. I 
decided to concentrate a little 
more, and after five games, had 
managed to score as ‘high* as 
90, 1 soon learned that swoop 
ing Galaxians were to be 
feared, and they seemed 
almost impossible to avoid. 
From time to time my program 
crashed, if I was holding downs 
key when a new man was made 
available, but I imagine (hope! 
this was a quirk of my particular 
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tape, and nor a general fault in 
the program 

ZX GALAXIANS runs en 
tirely in machine code, and 
needs 4K. The program listing 
consists of a screen-long REM 
statement, a SAVE line, and a 
RAND USR line, The program 
runs itself after taking about a 
minute and a haff to load. If it 
crashes. GOTO 20 will get rt 
running again, The title page is 
deleted by touching any key. 
The ’'S” key moves you left, 
"8” moves you right and you 



fire by touching the ‘ "0“ . Poims 
are scored by hitting Galaxians 
in formation (10) or when 
swooping 120). Despite the 
graphics, which are more 
Sinclair's fault than Artie's, this 
program written by William 
J. Wray — provides a good 
emulation of the arcade game 
If your nerves can stand an at- 
tack of swooping graphics 
symbols, buy it for yourself as 
an early Christmas gift. 

Attic's Gataxians swoop; 
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If you've ever struggled with a personal or business 
(y decision - and who hasn't? - you can appreciate the 

^ power of DecisionMaster, the new decision-making 

computer software from Syntonic Software Corporation. 
^ jy ^ Decision-making is on important port of our lives. We're 

^ ^ faced with decisions on how to run our businesses, how to spend 

*k ^ V ^RP^^ our money, how to do our jobs, how to core tor our families. In the 

^ ▼ final analysis, it is our ability to make good decisions that will 

^ ^^R^, determine our happiness and success. 

Yet most of us moke the majority of our decisions with little or no 
thought* Few of us have a system for analyzing the factors that affect our 
mgjR decisions - even when those decisions may change the course of our lives. 

DecisionMaster — one of the most powerful and unique tools available to an 
individual — was designed to change all that. It gives you access to business's most 
sophisticated decision-making theories. How does it work? Once you select the type of 
R” decision you wish to make, the program will utilize one or more of the basic sequences 
W which are based on these decision-making theories {weighted factor analysis, Bayesian 
analysis, and present value analysis). You don't hove to know anything at ait about these 
theories because they are built into DecisionMaster s algorithms*. You will be guided smoothly 
through each sequence by instructions on the screen, entering data relevant to your decision. 
DecisionMaster does the rest* 

How will DecisionMaster improve your decisions? It lets you determine the relative importance 
of the factors that affect your decision and compare these factors for each choice confronting 
you. It lets you examine your choices in the light of possible different future. It lets you consider 
the time value of money when making investment decisions. As a result it gives extraordinary 
power, accuracy and clarity to your decision-making process. 

Once you use DecisionMaster, you'll never make another decision without it! PRICE £29.95 

DISK 

1UPBRSCRIRT 

Using your SUPERSCRIPT Modified SCRIPSIT* Word Processor and a compatible printer, you 

can now underline, boldface, insert text during printout, slash zeros, set type pitch, subscript 

and, of course, superscript! You can even reod your directory and kill files without ever leaving 

SCRIP5IT*. PRICE £25.00 
DISK 

MASTER DIRECTORY 

Wasn't it yesterday you threw the cot into the washing machine because you couldn't find where 

you hod put the last Adventure game you had saved or was it that you gave your mother in law 

the leftover curry because your three year old had mixed up all your dato disks and now you 

don't know which one is which. Well cheer up MASTER DIRECTORY is here. The M.D. is a 

storage program that reads the files on your disks, stares the name, extension and even records 

the free space on each disk. All you do is number your disks. You can use it alphabetically or 

search for name and ext search for free space. Store 5000 files or 320 disks. 

Requires one disk drive. PRICE £21.00 

DISK 

SEND 75p FOR FULL CATALOGUE 
(Refundable against purchase) 

DEALER INQUIRIES WELCOME 

ANGLO AMERICAN SOFTWARE 

1 3Ba Stratford Rood, Sparichlll 
Birmingham BM 1 AG 021 -77 1 2995 
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ZX80 Programs 



ZX80 owners find that there is still a lot to be learned about their 
machines even after having them for a year or two. Some ZX80 
owners have even formed a society to preserve their machines 
from the onslaught of new zx computers from uncle Clive. 

J. calderwood of Ballymoney and Fred white from Borrowash, are 
two ZX80 owners who believe the computer is far from past its 
peak. And they’ve sent us these splendid programs to prove it. 



J R CaWerwood challenges two 
players to this game, which uses 
a 1 K ZX80 The object of "See* 
is lo occupy the same position 
on the playing area as your op- 
ponent, The player moving Onto 
his opponent's position is 
awarded points depending 
where on the playing area they 
are. For example the top of the 
area is less valuable than the 
bottom. The rrght is slightly 
more valuable than the left. 

The two playing positions are 
set up at random in lines 55 to 
60. This position is printed out in 
lines 260 to 325. The players are 
shown at this time inside a 10x10 
grid and can move around using 
keys 5,6, 7 and 8. Movement be 
in g in the direction of the arrows 
printed over these numbers. 
After each key is pressed 
NEWLINE must be pressed. The 
number of squares a player can 
move at a time is limited to a 
maximum of 10. In fact it will 
almost always be less than this 
because of the effect of line 130. 
This line reads the value of posi 
tion 16414 and if greater than 
200 moves out of the loop allow ■ 
ing no more input during that 
turn. As this register Is in- 
cremented 50 times a second 
and works in modulo 256 it can 
be seen that during any five 
seconds there are just four 
seconds during which input will 
be accepted It is surprisingly 
difficult to judge when inputs 
will again be accepted. An input 
of 0 win end the turn 

Although the playing area is 
shown as a 10x10 square it is 
possible to move around outside 
this area. The computer will 
keep track of your movements 
but will not print your position, 
you will need to remember it for 
yourself! This gives you the op* 
portunity to attack your oppo- 
nent from hiding. 
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TV'S 
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5 PRINT 'SEEK" 

10 DIM PI2) 

20 DIM znoi 
30 DIM Al2) 

40 LET B = 0 
50 RANDOMISE 
55 FOR i = 1 to 2 
60 LET AID = RNDn95> 

63 IF All! \ 6 THEN GOTO 60 
66 IF NOT <<A(I> 6) 10- IlfAflJ • 61/10) ■' 21*2 THEN 
GOTO 60 

70 IF A{1} AI2! THEN GOTO 60 
80 NEXT I 
90 GOTO 260 
T1S FOR I - 1 TO 10 



are 

ts 



teir 

30 

9 $ 



116 LET 2111 = 0 

117 NEXT I 

118 FOR I = T TO 10 
120 INPUT Z(l) 

130 IF PEEKH6414) / 200 THEN GOTO 150 

135 IF ZffJ 0 THEN GOTO 150 

140 NEXT I 

150 FOR I 1 TO 10 

ISO IF ZII) = S THEN LET AlBl = AlBi 1 

IBS IF ZII I S THEN LET A(BI A(B) + 20 

190 IF zm - 7 THEN LET AlBl AlBl 20 

200 IF ZII} = 6 THEN LET A(B) AIB) + 20 

210 NEXT I 

220 IF NOT AMI AI2) THEN GOTO 250 

230 LET P(B 1 P^l ■+ AI2I 

235 CLS 

240 GOTO 55 

250 CLS 

260 PRINT " M 

265 PRINT V; 

270 FOR X = 1 TO 10 
275 FOR V 1 TO 10 
280 LET 1 - <20 ‘!X ■ 111 t Y + 5 

286 IF NOT AO I Z AND NOT A(2l 1 THEN PRINT" ”; 
290 IF AH' Z THEN PRINT CHR*l148i; 

300 IF AI2) Z THEN PRINT ; 

310 NEXT V 

315 PRINT 

316 PRINT “ 

320 NEXT X 

325 PRINT "... " 

330 PRINT "SCORE". CHRSI 146):PI 1 1; ;P!2i 

350 LET B = B + 1 

360 IF B / 2 THEN LET B - 1 

370 GOTO 100 
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Mars Landing enter units of burn up to si x. In- 


so much you crash. 


reaching a height of 15000. A 




puts of seven or above are used 


With experience, the 60 unrts 


warning fs given when you are 




to abofl the landing, if you lose 


of fuel (line 461 will prove more 


running out of lueL You can on- 


From 


Bor ro wash, Derby. Fred your nerve. An input of 0 wMI 


than adequate to both land and 


ly land once, If you want to be 


Whittle sends us this program give you one unit of free fall. The 


take off again. Yes, you do have 


able to land more than once. 


which also fits within the 1 K on units of burn are calculated in 


to take off again. 


delete (AND NOT F equals 21 in 


a ZX80. terms of acceleration $□ an input 


The program will not allow 


line 180, but this will also mean 


The screen shows the of, say, four is equivalent to four 


you to input more burn than you 


you cannot enter one lo both 


spaceship landing with a twos, of 16 ones, hence high in 


have 


Time left, use more fuel 


take off and land again in the 


magnification effect when you Puts save fuel, but beware of 


Than you've got. or free fall while 


same move, Therefore, the only 


drop below 600 feet You should trying to save fuel, and entering 


landed. You leave orbit by 


effect is to reduce fuel. 


20 


PRINT "MARS LANDING GAME" 


T6Q 


IF C\0 THEN GO TO 320 




25 


PRINT "TO LAND REDUCE BOTH SPEED AND HEIGHT 


165 


LET D D* ’2 






TO \ 20" 


170 


LET 9 - B - 15*0 




30 


PRINT "HIT NEWLINE" 


175 


LET A - A - B'D 




35 


INPUT E$ 


180 


IF A\20 AND B\20 AND NOT F 2 THEN GO TO 275 


40 


CLS 


185 


IF A \0 THEN GO TO 295 




42 


LET A - 10000 


190 


IF C\20 THEN PRINT "FUEL LOW" 


44 


LET fj - 500 


192 


GO TO 60 




46 


LET C - 60 


195 


PRINT "NOT ENOUGH TIME" 


50 


LET F = 1 


200 


GO TO 75 




60 


LET Y - 18-A 600 


215 


CLS 




65 


IF A\600 THEN LET Y 17 - A 35 


220 


PRINT "YOU HAVE LEFT MARS ORBIT” 


70 


IF A/15000 THEN GO TO 215 


225 


PRINT "ANOTHER GAME 7 


ft 


75 


FOR X - T TO Y 


230 


INPUT G$ 




80 


PRINT 


235 


IF GS "YES" THEN GO TO 40 


85 


NEXT X 


245 


PRINT “END OF GAME" 




90 


PRINT " "HEIGHT ";A 


250 


STOP 




96 


PRINT " “ 1 ;"SPEEO r ';B 


275 


PRINT "LANDED - NOW LEAVE” 


100 


PRINT " ",;"FUEL ":C 


280 


LET F -2 




105 


PRINT " "„;”INPUT BURN \7" 


284 


LET A = 0 




115 


INPUT D 


286 


LET B =0 




120 


CLS 


290 


GO TO 75 




125 


IF 0/6 THEN GO TO 225 


295 


PRINT "CRASHED" 




130 


IF D-0 AND A /0 THEN GO TO 305 


300 


GO TO 225 




136 


IF D - * AND F = 2 THEN GO TO 75 


305 


LET B B + 19 




140 


IF 2*D/*C THEN GO TO 320 


310 


LET A - A B 




145 


IF B = 0 THEN LET B 1 


315 


GO TO 180 




150 


IF D/(2*Al ABSIB) AND NOT F - 2 THEN GO TO 195 


320 


PRINT “NOT ENOUGH FUEL" 


156 


LET C-C - 2*D 


325 


GO TO 75 
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Machine code 



AIK 

Disassembler 



If you have 16K, it will allow 
you to load 260 code from 
various sources and disassem- 
ble the code into understan- 
dable form . When he was work- 
ing on the program. Mike soon 
discovered that IK would not 
allow a full disassembler to be 
written, which is not surprising. 
Therefore, the program given 
here does not print mnemonics, 
but does group the code into 
separate instructions as 
follows: 



Addraia Coda 


Mnemonic 






(not primed} 


1 3D 


CD52QO 


CALL 0052 


140 


3EFF 


LDA.FFH 


142 


C9 


RET 



The address of each separate 
in si ruction is converted to Hen 
and the code for one complete 
instruction is then printed. This 
renders the code into an easily 
understood form. 

Program Design 

The ZSO OP, Codes were 
grouped into tables, according 
to whether they were two, 
three or four byte codes, the re- 
mainder being one byte codes. 
The tables so produced were as 
follows: 

Table 1 
2 byte codes 

06 OE 10 16 
1 8 1 E 20 26 
28 2E 30 36 
36 3E C6 CB 
CE D3 D6 06 
DE E6 EE F6 
FE 

Table 3 
4 byte codes 

DD ED FD 

These tables were then written 
into the USR routine Isee figure 
1 ,1 The op. code byte to be 
decoded is POKEd into address 
16514. The USR routine then 
examines this byte and com 
pares it with each Look up table 
in turn using the powerful Z80 
CPifl instruction. If a true com 
panson in Table 1 (two byte 
codes! is found, the BC register 
pair is loaded with the value 2 
(Hex or decimal] and the 
machine code routine returns to 
BASIC. With the ZX81. the 



Table 2 
3 byte codas 

01 11 21 22 
2A 31 32 3A 
C2 C3 C4 CA 
CC CO 02 04 
DA DC E 2 E4 
£A EC F2 F4 
FA FC 




Mike Bidden has produced a disassembler which 
just squeezes into IK on the ZX81. The main aim 
of the program is to allow you, to unlock the 
secrets contained in the ROM, so that you can 
gain a working understanding of the routines 

indside it. 



value of USR is the contents of 
the BC register pair and 
therefore if the program RETsat 
this stage, USR is assigned the 
value 2, If no match is found in 
table one. the code jumps to 
table 2 (three byte codes). 

If a match is found, the pro- 
gram Returns with BC, and 
hence USR. assigned the value 
3. Again, if no match with the 
byte under scrutiny is found, 
table 3 is examined, where USR 
is assigned a value of 4. Finally, 
if no match is found, the byte 
must be a one byte instruction 



and USR is unity 

The BASIC program, shown 
in figure 2, calls the machine 
code routine and carries out the 
necessary decimal to hexa- 
decimal conversions. Variable 
W holds the USR value and 
prims out 'W r bytes of the code 
to be disassembled. In this 
'disassembled' form the code is 
quickly and easily understood. 

Entering The Program 

Type in the machine code 
loader shown in figure 3. This 



loader allows code to be POKEd 
into REM statement. (After 
REM type in the letter A, 1 50 
times, to reserve space for the 
code. I Run the program and it 
will print " 1 65 1 4 38 '. This in- 
dicates the first letter A after 
the REM . (The code for A is 3 8 .) 
Now press Newline until ad- 
dress 16520 is reached. The 
machine code routine is now 
entered in. decimal values (from 
figure 41. Newline is pressed 
after each entry. When This has 
been achieved U$T line 1 to see 
the REM statement with the 
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Figure 1, 






01 1AOO 


LD 0C,1A 


Length of fable 2 




USR Routine iHe*l 


IE 1 A 


LD E,1 A 










19 


ADD HL.DE 


Point HL at table 2 


Code 


Mnemonic 


Comment 


ED 91 


CPIR 


Look for a match 








29 24 


JRZ 


Jump match found 


3A82 40 


LD A.iNNl 


Address of storage byte lor cade lo be 


1 B 26 


JR 


Jump nd match 






disassembled Put byte into 


00000000 


NOP X4 


Work space 






accumulator. 


01 1 1 21 22 






210000 


LD HL.OO 


Clear HL 


2A31 32 3A 






09 


ADD HL.0C 


Loads HL with address of start of USR 


C2C3C4CA 










routine, 


CCCDD2D4 


Table 2 


3 byte op codes 


1600 


LD D,00 


Clear D 


DADCE2 E4 






IE 19 


LD E,1 8 He* 




EAECF2F4 






19 


ADD HL.DE 


Point HL at start of table 1 


FA FC 






01 1900 


LD BC, 1 9 Hex 


Length of rable 1 


00000000 


NOP X 4 


Work space 


ED 51 


CPIR 


Look for a match in fable 1 


01 0300 


LD BC.03 


Value of USR 


2925 


JRZ 


Jump if match found 


C9 


RET 


Return to BASIC 


1027 


JR 


Jump no match 


01 0300 


LD 9C.03 


Length of table 3 


00000000 


NOP X 4 


Work space 


IE 18 


LDE.1S 




06OE 1016 






19 


A0DHL.DE 


Pomt HL at tiible 3 


19 IE 20 26 






EDB1 


CPIR 


Look for match 


29 2E 30 36 






2B0D 


JRZ 


Jump match found 


38 3E C6CB 






18 OF 


JR 


Jump no match 


CE 0306 DB 


Table 1 


Two byte op. codes 


00 000000 


NOP X4 


Work space 


DE E6 EE F6 






DDEDFD 


Table 3 


4 byte op. codes 


FE 






00 000000 


NOP X4 


Work space 


0000 00 00 


NOP X 6 


Work space 


01 04 00 


LD SC, 04 


Value of USR 


OOOO 






C9 


RET 


Return to BASIC 


01 02 00 


LD BC.02 


Value of USR 


01 01 00 


LD BO, 01 


Value of USR \ i by*e cod el 


C9 


RET 


Return to BASIC 


C9 


RET 


Return to BASIC 



Rgura 2. 

BASIC Program 

*"DlSASS" 

1 REM "MACHENE CODE” 

10 PRINT “DEC. ADD- V 
16 LETT - 16520 
20 INPUT V 
22 LET A - V 
33 LET 2 ■ 1 
2d CLS 

26 PRINT "ADD CODE” 

26 GOSUE3 900 
4Q POKET 6, PEEK V 
50 LET W - USR T 
60 FOR J - 1 TOW 
70 LET A PEEK V 
80 GQSUB900 



90 LET V = V + 1 
100 NEXT J 
110 INPUT A* 

120 IF A$ = " ” THEN GOTO 22 
130 IF AS - "H" THEN GOTO 20 
140 GOTO 110 
900 DIMZf4> 

905 LET S - 1 

910 LET X = INTIA 161 

920 LET V A 1 6*X 

930 LET 2(5 -SI 1NTIY+28) 

940 LET S = S + 1 

950 LET A * X 

960 IF A >0 THEN GOTO 910 

970 FORI - 1 TO 4 

990 PRINT CHR&iZ'm, 

981 NEXT I 
995 RETURN 



values POKEd mio it- (With the 
2X81, displaying the REM will 
not cause a system crash 1 If 
you make an error entering the 
code, simply press "N" (for 
new address I Newline, then 
enter the address at which the 
mistake was made (followed by 
Newline). The correct value can 
then be typed in. 

The machine code loader is 
now deleted Heave the REM 
statement) in the normal way, 
The BASIC program shown in 
figure 2 is now entered. The 
operation is very simple; when 
run, the program requests the 
decimal address in ROM or 
RAM at which disassembly 
Should start. To test the pro 
gram, start at 16520 and with 
each press of Newline, the pro 
gram will disassemble itself as 
shown in figure 1 . (Except 
when it reaches the tables , 1 The 



program disassembles data 
tables as though they were pro- 
gram and there is some am- 
biguity surrounding the four 
byte codes. However, for the 
most part, the program works 
extremely well, rendering 
meaningless code into under 
stand able form. 

The disassembler tends to 
be self aligning, ie if you jump 
into code at a data byte, rather 
than an op. by te , it tends to sort 
out the programming logic after 
about three presses of Newline 
and ’tune in' to the op. bytes. 

The disassembler has 
unravelled vast chunks of the 
ZX81 ROM for the author and 
should be an invaluable pro- 
gramming aid for machine code 
writers using only the IK 
machine and for whom, avail 
able 4K or so. disassemblers 
are not a practical proposition. 



Figure 3. 

Machine Code Loader 

1 REM 1 1 50 letter As) 

10 LET A = 16514 
15 CLS 

20 PRINT A " ":PEEK A 
25 LET A = A + 1 
30 INPUT AS 

40 IF AS ” " THEN GOTO 15 



50 if AS - N" THEN GOTO 90 
60 IF AS "R” THEN GOTO 1 20 
70 POKE A - 1.VALAS 
90 GOTO 15 
90 INPUT A 
1 00 GOTO 1 5 
120 CLS 
125 FAST 

1 30 LET V = USR(A> 

135 LET A * A 1 
140 GOTO 15 
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THE BOOK 
BEEN 
WAITING 
FOR! 



Examines and explains 
every function 
on the ZX Spectrum 

Just £6.95 



YOU'VE 



Takes you through programming your ZX Spectrum from first principles 
right through to such things as defining your own graphics, MERGE. 



READ DATA, SCREENS POINT ana DRAW 
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user-defined graphics 
chapter tells you how 
to create your own 
COIMAN game! 
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Book re views 



Caring for 
your computer 

Reviewer Alex Haywood takes a selection of books from 
ZX and computer library shelves and assesses their value 
for owners of Sinclair computers. 



DON'T (or HOW to 
Care for your 
Computer) 

Written by Dr. Rodnay Zaks, 
the leading light of Sybex, 
who've published the book, 
"DON'T" is designed to tail 
VOij how to cate for your com- 
puter, and how to avoid doing 



things which could damage it. 
In America many computer 
manufacturers have been buy 
ing the book in bulk to supply 
With their computers 10 
customers. They have 
discovered that the cost Of the 
book is minimal compared to 
the savings in service calls it 
produces. 

The book is aimed pre- 
dominantly at buyers of 
business systems although 
there is specific information 
aimed squarely at home com- 
puter owners Each chapter 
starts with a section headed for 
the home computer user, and 
although some of the advice 
seems tike common sense it cen 
well bear repeating. 

In a section headed ’The 
Computer Room', which tells 
commercial operators of op- 



timum operating conditions tor 
their computers. Dr. Zaks says 
to the home user: "Keep the 
room comfortable for a human. 
Your computer will like it, too." 
A simple statement, but one 
which bears thinking about as it 
may well suggest further think- 
ing. If a room is too cold for a 
human to work in, what is it do- 
ing to the computer? 



The advice on discsdoes not 
apply (yeti to ZX Owners, 
though with the advent of 
Clive's Microdrive it may well 
do so. There are four specific 
bits of advice given on working 
with floppy discs: Protect each 
new diskette; insert the disc 
correctly; follow the proper 
power-up/power-down pro- 
cedure: and inspect discs each 
time they are used. We may 
well fmd that advice invaluable 
when the Microdrive becomes 
available. 

Overall this book is not aim- 
ed at a ZX owner, but it makes 
interesting reading, and could 
well make vou an expert at ad- 
vising others on what potential 
sins they are committing. 
DON'T (or How to Care for your 
Computer!, Dr, Rodney Zaks, 
Svbex. ISBN 0-89588-065-2. 



20 simple 
Electronic 
Projects for the 
ZX81 



This book, published by INTER 
FACE, who are well entwined 
with the National Users' Group, 
is aimed squarely at the ZX 



owner, but also caters for those 
who have computers other 
then the Z X B 1 , Author 
Stephen Adams, well known 
for his construction articles in 
computer magazines, and for 
his reviews of ZX add-ons, lists 
85 computers (as well as the 
2X8 1 1 which can use the pro 
lects. Well illustrated with cir- 
cuit diagrams and photographs 
(plus a few rogue photos of 
Atoms, BBC Micros and MZ- 
SOKs) the book assumes no 
previous knowledge on the part 
of the person who will con- 
struct the projects. Advice on 
such apparently mundane mat- 
ters as the correct way to 
solder, and how to read resistor 
colour codes, points out that 
everybody has to start at the 
beginning. 

The projects are varied, and 



to my inexperienced eye, seem- 
ed to represent a range of pro 
lects, from the very simple to 
the more complex . to give you 
an idea of the kind of book it is, I 
shall list the projects: Mains 
operated G volt- 12 volt power 
supply; a monitor: a universal 
gate; tape recorder control; 
mimtone. numeric keypad for 
the ZXS 1 ; giant seven segment 
display: score board; wheel of 
fortune; analogue to digital 
converter (A D); light pen; shift 
lock for keyboards; a cheap 
thermometer (if you ignore the 
cost of the computer!!; 
graphics function - edit - 
rubout key for the 2X81; the 
movable 'occupant'; "unbeat- 
able" burglar alarm; standby 
power supply; mains supply 
filter; a logic probe. The con- 
tents also include a number of 
diagrams of basic components 
(although I imagine most of us 
already have a pretty good idea 
of what >i loudspeaker looks 
like), resistor and capacitor cot 
our codes, and useful ad- 
dresses. 

If you are at all interested m 
building peripherals for your 
ZX8 1 , this is obviously the 
place to start . The text and cir- 
cuit diagrams are clear, the 
photographs give you some 
idea of what the project will 
look like when completed; and 
no prior knowledge is assumed. 
20 Simple Electronic Projects 
tor the ZXS 1 and other com- 
puters - Stephen Adams. In- 
(efface, ISBN 0 907563 11 2. 



Fifty BASIC 
Exercises 

Published by Sybex, this 226- 
page book by J. P Lamoitier, 
whose field of expertise is the 
use of FORTRAN and BASIC in 
business environments, is 
designed for those who know 
BASIC, but would either like to 
improve their programming or 
get additional ideas for pro- 
grams — or both. 

Starting with the mar gu able 
statement 'the best way to 
learn a computer language is 
through actual practice', Mr. 
Lamoitier takes the reader 
through a series of completely 
explained exercises; statement 
and analysis of the problem, 
flowcharts, programs and ac 
tual runs. This format will help 
you improve your programm- 
ing. 

The programs are carefully 
and exactly coded There is no 
''it runs so we'll print it" think- 
ing which appears evident in 
some other books. Examining 
the listings and reading the text 
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will teach you quite a bit about 
how to improve your programs, 
even if you do not bother to 
adapt ail of them for the ZXS1 
or Spectrum. Programs in the 
fields of mathematics, 
business, operations research 
and games, presented in vary 
mg levels of difficulty, have 
been chosen for their 'educa- 
tional' value as much as for 
there relevance to everyday ap 
plications. 

Many of us who quite enjoy 
prog ramming, and have 
developed a fair degree of f acilr- 
ty at doing so. need ideas to 
spark off new programs. This 
book is a great source of such 
ideas. Programs and other 
items in the book include: The 
purpose of a flowchart and how 
to verify one; a ‘flip flop' 
technique for branching; Arm- 
strong numbers; conversion 
from base ten to another base; 
determination of a circle pass 
mg through three given points; 
plotting a curve; calculation of a 
definite integral; numerical 
evaluation of polynomials; 
sales forecasting: Matchstick 
Game'; Craps topological sort; 
linear regression; and the Eight 
Queens Problem. 

Overall this is a carefully 
written book which, if studied 
and the programs converted to 
run on your computer, must 
enhance your programming 
ability. 

Fifty BASIC Exercises, J. P. 
Lamoitier. Svhex. 0 89588 
056-3, 



First Book of 
Party Tricks for 
the ZXS1 (IK) 



Published by Video Software 
Ltd., this slim 126 pages! 
volume should not be sneered 
at because of its unimpressive 
sire or presentation. The pro- 
grams are. on the whole, 
original in concept and im- 
plementation, and are 
documented in great detail, 
which helps a lot in trying to 
work out what part of a pro- 
gram does what . 

The programs are; Shoot; 
Sketch; Name the Day; Tram; 
Qnger Wonger; Weather; UFO; 
Who Shot JR; Field Gun; and 
Follow Hat. Ignoring the less 
original ones, withtitles such as 
‘Sketch’. I decided to have a 
look at the ones which showed 
a truly creative approach to the 
problem of squeezing a pro- 
gram into IK 

In SHOOT, you are about to 
take a penalty, and the goal 
keeper is waiting for you. Press 



any key to shoot and the goal- 
keeping attempts to save your 
shot, A running total of your 
goals and his saves is kept by 
the ZX8 1 The most interesting 
thing about this program (apart 
from the fact that you'd need to 
be told what each symbol 
represents, which is neither 
surprising i icjt important) is a 
line which saves a considerable 
amount of space by using the 
method the ZX81 works out 
logical expressions The line, 
350. reads; LET J A + (S A 
ORS - TOR SIB + BH, which 
changes the value of the A 
which is assigned to J only if 
one or more of the conditions 
within the brackels are true. 

TRAIN produces a little tram 
which obeys the ”5" (move 
left I and “8" (move right! keys. 
Fun to watch, but that's about 
all. The program which follows 



it in the book, Onger-Wonger, 
shows how to make the com- 
puter draw its own pictures. In 
this case, it draws an Onger 
Wonger bird which f lies around 
the screen in ever- decree sing 
circles. Once you've run that, 
you can use the program for 
storing your own pictures as a 
line of data' as elements in a 
string. The computer accesses 
the string element by element, 
and as a result of what it finds in 
the string, draws the picture. 
This program would usefully 
serve as a subroutine in a much 
larger program to set up the 
starting scene 

First Book of Petty Tricks for 
the ZX8 1 (IK}, Philip Smith. 
Video Software, no ISBN. 



Personal 

Computers 

Handbook 



This book is aimed at those who 
are afraid of computers] At 
least author Walter Buchsbaum 
says so in his introduction, and 
adds that if you are m this situa- 
tion you are not alone. 
" . . most people in your circle 
of acquaintances are (also) like 
ly to be. at least, a little afraid of 
computers," he claims. While 
this introduction seems to have 
little relevance to the balance of 
thebook. it does give Mr Buchs- 
baum a chance to explode 
some myths and misconcep- 
tions about computers, in- 
cluding discussing the exact 
meaning of the word 
'intelligence' when applied to 



machines, and whether a com 
puter can be 'smarter' than a 
person or display 'talent'. 

Thts matter firmly dealt 
with, the book goes on to 
describe 'what computers real 
ly do ’ , leading through a discus- 
sion of binary numbers to how 
microprocessors work, and the 
architecture of some common 
memory Chips. 

As can be seen from the brief 
discussion so far. this book is 
somewhat different from the 
others reviewed in this section 
of the magazine. It assumes the 
reader has some fundamental 
questions about computers 
which need answering, than a 
need for an understanding of 
how modern microcomputers 
are constructed. The book is 
clearly aimed at a person who 
does not yet own a personal 



computer but is thinking o 
buying one, and reviews < 
number of small systems, m 
eluding the TRS 80 and rht 
Atari 400. to show which ap 
plications each machine bes 
supports. 

You'll find it an interesting 
book, not least for the pro 
grams (such things as ar 
arithmetic quiz program, and > 
bubble sort) but for the over 
view of the personal compute 
market the book provides. 
Persona! Computers Hand 
book . Walter BuChsbaum 
Howard W Sams and Co,, 1SBK 
0 672 21724-4. 



The Explorers 
Guide to the 2X81 

Written by Mike Lord, guiding 



light of Timedata, this book is 
firmly in the tradition of The 
ZX80 Magic Book, and The 
Atom Magic Book . , . only it is 
much thicker than its pre 
decessors. 

There can be no argument 
about the value of the contents. 
From 'Converting other 
BASICS* to 'Building your own 
16K RAM', there is much to in 
terest and instruct the ZX81 
owner. The only problem it it 
is worth calling a problem is 
that there appears to be little 
coherent link between the six 
sections of the book. One 
suspects Mr Lord simply got 
everything he knew about the 
2X81 divided into six separate 
piles, and then called it a book. 

But no matter. The lack of 
structure to the volume is rela 
lively unimportant, although it 
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is a characteristic of earlier 
Timedata books The contents 
are the most important 
aspects, regardless of how 
shey are arranged, Several pro- 
grams {including the worth 
while simulation exercise in 
which you have 10 run a com- 
puter software storel are worth 
the cost of the book atone, 
while the hardware section is 
sure to appeal to soldering non 
tHifts. Adding an additional 
keyboard, connecting □ 
monitor and overcoming spiky 
mams are among the items 
1 scussed m an expert manner 
m this book. 

The section entitled DlS 
COVERING THE ROM includes 
3 run down of many of the im 
portent ROM routines which 
can be called by machine code 
programmers The LOAD and 
SAVE routines are discussed 



of a number of ZX books, and 
we include the review here, 
word for word as we received 
it. 

A couple of days ago a few 
packages dropped through my 
letterbox. They did (surprise . 
surprise) all contain books, 

It is amazing what books can 
do They re awaken interest in 
the black shelled object, which 
just happens to be called ZX8 1 
There are lots of ZXSIs lying 
neglected in their boxes 
because, frankly, there is 
nothing else to be done with 
them. 

You do, however . have to be 
careful with books; some of the 
programs do not work. All of 
the Ones that I tried worked first 
time - or were quite easy to 
modify. 

The first book which came 
under my scrutiny was called 



The next one I examined 
was called Not Only 30 Pro- 
grams for the Sinclair ZX81 
This book is a collection of pro 
grams which show just how 
much can be crammed into 
Sinclair'^ tiny RAM chips. Most 
of the programs are games The 
first one is a very basic pattern 
generator, though a IK 
Draughts is available later m the 
book The programmer, how- 
ever. has to report to machine 
code for this game to lit into 
Clive's magic chips 

They are written by a few 
different programmers but are 
all set out m the same way. First 
there is a description of what 
happens when the program is 
run, After this, the structure 
or how the program is built - is 
explained Then there are notes 
on running it and finally, the ac- 
tual program. 



can be very useful if you have 
only IK RAM to play with. 
There are a few graphics 
routines which show just what 
can be obtained with a six-line 
program. These are listed under 
titles such as Games and Data 
Files, For someone with only 
t K it is a good invftfitmnnt Thn 
book shows just how much can 
be squeezed into the 81 "s mini 
memory, If one has 1 6K, one 
would be critical of some of the 
games, though one could 
modify to make them even bet 
ter. 

Understanding Your ZX8 1 
ROM aims to leach you how to 
program short machine code 
routines into your computer, It 
contains 26 basic programs 
and quite a few chapiers. 
Chapter Six examines the 8K 
monitor in quite some detail. 
This is written by Dr Logan and 
it is really for people with no 
previous machine code know- 
ledge. Those who have will be 
very disappointed not to find a 
complete listing of the ROM in 
one place. 

The ZX8 1 Companion is 
written for people with the 1 6K 
RAM pack Without it, this 
book is of no use It is not a 
1 'games’ ' book but rather a tear 
ning book. Some of the 
Chapters are about saving and 
loading machine code and the 
ZX8 1 as an educational tool. 

Chapter Four deserves a 
special mention because it is 
very good “Examining and 
using the Monitor is its title 
and it contains an almost com- 
plete monitor listing. 

II shall give each book a star 
rating, out of five): 

49 EXPLOSIVE GAMES fOR A 
ZX8 1 * ‘ * * 

Written by Tim Hartnell. pub- 
lished by interface. E5 25, 



The Explorers Guide (o the 

ZX81 








> 
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2X81 
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and the action of t he display file 


The 


is outlined. The major circuit 


r he 


elements involved in producing 


t is 


the display are investigated and 


ire- 


this leads well into the descrip- 




tion of how to improve the pic 


ant 


lure by connecting up a 


*», 


monitor 


iCf 


All in all, this book will prove 




a worthwhile resource for the 


in- 


ZX81 owner, with the ROM 


1 


and hardware information of 


fit 


the greatest value. 


IS 


The Explorers Guide to the 


Me 


ZXB 1. Mike Lord. Timedata, no 


•IX 
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ISBN. 


re 

Ot 




is 


Out of the mouths 


t£ 

fc. 


of lO-year-olds 


a- 


Ten-year-old A, D. Lindsay of 


it 


Frodsham sent us in his review 



49 Explosive Games for a 
ZX8t. This book does not las 
you will have gathered f rom the 
titiel pretend to teach you pro 
gramming ; it just has page after 
page of great programs Some 
are real oldies, like J NIM' but 
soma are completely new, like 
an adventure called 'Smugglers 
Bold which fits in to 8K RAM 
'81. 

The programs are chosen. I 
am told (it says on the back I to 
illustrate a certain programm 
mg skill. There is, however, a 
conversion table of PEEKS and 
POKEs from the old ZX80 ROM 
to the new 8K ROM. This is 
very useful when converting 
2 7 ZX80 programs to run on 
the 81 . Many of the programs 
need extra memory so I would 
advise people with only IK 
RAM to leave this book alone. 



The ZX8J Pocket Book is 
much better than its ZX80 
counterpart. Trevor Toms has 
learnt from his mistakes and the 
book now has more space 
saving hints and games. One 
very useful routine which he 
discovered was PAUSE 4E4 
This means that the computer 
pauses until a key is pressed. 

Getting Acquainted with 
your ZX8 1 is written by Tim 
Hartnell. This is probably the 
best ZX8 1 book around 
because it combines games 
with tips. It contains over 80 
programs. Many of these are 
very short, but there are a few 
good games. If "PRINT PEEK 
16396 4 256 * PEEK 16397- 
16509" is used as a direct 
command, it will print how 
many bytes of memory have 
been used in your program. This 



NOT ONLY 30 PROGRAMS 
FOR THE SINCLAIR ZX8 1 * * * 
Written by various authors and 
published by Melbourne House, 
f 6.9S. 

THEZX81 POCKET 
BOOK 1 * * * 

Written by Trevor Toms and 
published by Phipps Associates 

£4 94 

GETTING ACQUAINTED WITH 

YOURZX81 

Written by T im Hartnell, pub 
lished by Interface, £5.95. 

UNDERSTANDING YOUR 
ZX81 ROM * * * 

Written by Dr Logan, published 
by Melbourne House £8.95 

THEZXB1 COMPANION * ” * 
By Bob Maunder, published by 
Linsac. £7.95. 
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Twisting 
and turning 



One of the most common complaints about the 
ZX81 concerns the IK provided with the 
standard computer. Skilful programming can get 
around this apparent lack of memory as these 

programs show. 

You'll find that studying the listings will give you 
ideas on how you can compress much more 
program than you thought possible into 

the 1KZX81. 



Alley Driver 



in Aitey Driver, written by Said 
Hasson of Worthing, you have 
to drive a car down a constant 
ly twisting track Said ex- 
plains: "The idea for the pro 
gram is not really original, 1 
know, but I think the way I've 
done it in this game is. Instead 
of scrolling the screen to give a 
racing car effect, as you ex- 
plained in your article on Mov- 



ing Graphics in the last issue of 
ZX Computing, the car fan in 
verse ’H i races down the 
screen. The effect, I feel, is 
slightly smoother and faster 
than using 'scroll'. 

"After each section is com- 
pleted. the screen clears and a 
new track appears. The pro- 
gram supports a high score 
feature, and after each game 
will ask the player if he or she 
wishes to have another game. 
Pressing "Y" will produce a 
new game." 



10 LET HsCODE ** ” 
20 LET S — CODE "" 
30 C L 5 

4.0 let x=cooe 

50 LET RxCODE 




60 FOR N=CODE ** 
70 PRINT TfiB ft; 



30 

SGN 



LET ft=ft + 
tRND- . 5) + 



( ft <C 
(NOT ft) 



ft HD 
tft=CODE 



l 



ft) 

+ + * 



90 NEXT N 
100 LET ft=X 

110 FOR NsPI/P2 TO CODE 
12© PRINT ftT N.X: 

13® IF PEEK (PEEK 1639B + 256*PEt: 
: 16399) = CODE U" THEN GOTO 21© 

14,0 PRINT RT N-PI/PI , R . "W' * RT bl 

x; "B* 

150 LET ft=X 

160 LET X=X+ ( INKEV $=■©■)-( IHKE 




17© NEXT N 
130 CL5 
19© LET 5-S+N 
200 GOTO CODE '2" 

210 CL5 

220 LET Ss5+N ___ 

£30 PRINT , . , ' ‘ . , 5COR7- 

- •• . 

2i®'lF H<6 THEN LE ; Hai 

250 PRINT ' HIGH SCORE - , ri t , "PL. 

260 IF INKEY $ - " " THEN GO . L 26© 

2 70 IF INK EV S = ’* V " THE N GO Td COZ 

g- t* — tw 
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1 K Games 





Sorting it out 



This ulility program, from Ann 
Marshall of Govern ry, sorts a 
senes of numbers I positive, 
negative or mixed! into order, 
Whan you run the program, 
yog'll get a prompt as the com- 
puter wans tor you to enter the 
number of items you want 
sorted. Enter this number, then 



Permutating 



Our third program, another one 
by Said Hassan, calculates 
combinations and permuta- 
tions. You are first asked 
which calculation you want to 
perform. 

Unes 300 to 400 check 
that the Input figures are 
numerical and lie within the 
machine's capabilities. The 
permutation of taking n dif - 
‘erent items r at a time is given 
fry the formulae 



it? PRINT C ,r " COM6lNflTIONS" 

■ P’*' PERMUTATIONS 1 ’ 

3© LET R t = INKEY $ 

30 IF «$ = ■■*♦ OR {R$<>”P" AND AS 
C") THEN GOTO SO 
40 PRINT "INPUT M 11 
5© GD5U6 300 
60 LET N =UfiL NS 
70 PRINT " INPUT R” 

30 G03UB 300 

9© 1_E7 RsUflL N$ 

130 IF R<=N THEN GOTO 130 
11® PRINT TOO HIGH” 

ISO GOTO /0 

130 PRINT ‘’CALCULATING** 

140 LET Z =N 



press NEWLINE RETURN, and 
then enter the items of data 
one by one Once they are all 
m, the computer will sort 
them, then print them m order, 
numbering each one as it prints 
them out. As it is now, the 
computer sorts the numbers 
into descending order. If you 
want them in ascending order, 
then reverse the 'greater than 
or equal to' sign in fine 1 30 



npr = nl 

{n * r}| 

<n[ is n factorial) 

For example, consider five 
different playing cards that 
have to be arranged m groups 
of three 

n ^ S, r a 3, and 5P3 = 60. 

The combination of taking n 
items r at a time is given by the 
formula 
nCr * nl 

(n - rjl r! 

Mow many ways can three 
book titles be selected from 
five book titles? 

5C3 - 10. 



40 

5© 

60 

70 

a© 
9© 
13C 
1 1® 
120 
130 
140 
150 
160 
17© 
180 
190 
jc 
910 
11:0 
23© 
240 
25® 
5 ' C 
950 
27© 
260 
30© 
31® 
320 
33® 

9" > 



GOSUB 410 
LET S 
LET Z*N-R 
GOSUB 41© 
LET C = A 
IF fl$='P 1 
LET Z=R 
C.OSUB 41® 
LET C=C*ft 
CL S 

PRINT N_. ” 



THEN GOTO 240 



IF INKE Y * = ’“* T 

CL S 

RUN 

INPUT N* 

IF THEN 

CL5 

FOR Xsl TO LEN 
IF (N* iX> > = 0” 

THEM GOTO 370 



AS.: “ 
THEN 



" . D ■ '■ 
j r< f 

GOTO 



260 



GOTO 300 



N* 

AND 



N$fX) < - 



150 PRINT "ERROR RE-ENTER" 

350 GOTO 300 
37© NEXT X 

33© IF URL N$<34 THEN RETURN 

19© PRINT "TOO HIGH,. RE-ENTER” 

l®0 GOTO 300 

410 LET A=1 

42© FOR X = 1 TO Z 

43© l_ET A-A*X 

44® NEXT X 

IS© RETURN 



5 

6 

10 
30 
40 
5® 
60 
90 
IOQ 
110 
120 
130 
Id® 
1 5 0 
’50 
170 
- 5 O 
190 
9S 
A 00 
210 



LET YsPI/F 1 ! 

LET X=UAL "5” 

LET H = X 

INPUT N 

DIM ACN+Xj 

FOP T=R TO N+X-Y 

INPUT R(fi> 

LET flsfitV 
NEXT T 

PUR 6sX TO A-Y 
FOR C=6+Y TO R-Y 
IF R(B3 >=fl(C' THEN 
LET D-R(E> 

LET fl tQJ =fi ICJ 



GOTO 1 70 



LET D-R(E) 
LET A IB> -A < 
LET A (C) =C 
NEXT C 
NEXT B 
FOP B-X TO 
SCROLL 
PRINT B-X+T 
HE XT E 



Getting primed 



Out final IK program in this 
section is a way of getting 
your 2X81 to earn its living 
generating prime numbers. 
When you run the program 
you'll get a prompt. This is the 
number of prime numbers you 
want the computer to generate 
for you. It will then proceed to 
do so for you. printing them 
out as it works them out. If you 



_ET <sPl/PI 
let K=x+X 
LET DsYtX 
SCROLL 
PRINT '' HOtJ 
INPUT A 
SCROLL 



A -Y 
, A ( B J 



want a permanent record of 
your computer in its prime, 
change line 1 60 to read 
LLPRINT D. 

We modified the program 
slightly to count the number of 
primes it had generated, and 
after running it over five hours 
had only got to prime number 
6030 {see printout! The 
2X81 was getting pretty hot 
by then so we stepped the pro- 
cess. A pity, as we'd love to 
find out what the 10,000th 
prime is. 



MRN1 



-90 

100 
110 
12© 
190 
: 4© 
■ =o 

:?u 

; 7© 



PRINT A i; 1 


• 41 : e 


FOR 


E => TO 


H 


LET 


D=©+Y 




LET 


C=Y +X 




LET 


E = I NT 


tD.-C ; 



LET F -D-E4C 
IF F=0 THEN ■ 
IF OsE THEN 
uET C sQ + - 

got: 90 
SCROLL 
PRINT .0' 

NEXT e 



ID T D 

GOT 



- 3© 


59651 


’■061 


E 965-9 


5 © 3 2 


5966 3 


6 033 


5 9 -‘3 *5 9 


-.0 34 


6 V 6 — i 


r-0 3S 


59c '3 3 


“ 3 36 


- jF. i 


-037 


59 7 0 ' 


■ 0 38 


S 97 2 3 


5 039 


59"t 3 


■ 0-4- O 


6 3 7 4 3 


-04 X 


59 -’•A"* 


F.042 

** * n 


59 5 

er . — “■ -i 



604 3 


J I? ' J, 


“044 


69 ~ ”9 


5045 

5046 


59^91 

59“97 


5 04 7 


59v 09 


■=■04 a 

504 9 
©F0 


69' -• -■ 
6 96 6 3 
6 95 79 


506 1 


3 9 6 o 7 
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Mathematics 



Lining 

up numbers 

There is something irritating 
about a list of numbers display 
in a tatty and irregular format. 
Nick Godwin from Eyemouth, 
Berwicks decided to do 
something about it. 



Consider ihe following versions 


If you wish to enter decimal 


of the same sum: 




numbers, but only want its 
nearest integer printed in each 


99,089 


99 09 


case, add the following lines; 


679 0734 


679 07 


- 2 


- 2 00 


1000 IF X - 5 THEN LET X 6 


679 


679.00 


1005 LET X (NT IX » 51 


186 


186.00 


You may want to be able to 


46 009 


46,01 


269 087 


269.09 


enter either integer or non 


1 2 


12 00 


integer values, and to have 


148 


1 48 00 


these printed in full, in which 


981.08 


981.08 


case substitute the following 
for the whole of subroutine 


2163. 1 644 


2163 1644 


1 000 above. 



Another improvement to 
presentation consists of the ad- 
dition of the folio wing line; 

1000 SCROLL 

You must also amend any 
PRINT in the mam body of the 
program to SCROLL lie. line 
170). 



Finally, here is a prografr 
based on the preceding seg 
merits of program which ac 
eepts five numbers, adds then 
together, and - as can be seer 
from the print out below thr 
listing prints them out at tree 
lively. 



100 LET 6=0 
103 LET T- 16 
11© FOR U-l TO 5 
1£© INPUT A 

130 let e-e+ft 

140 LET X = A 
150 GOSUB 1000 
160 NEXT U 
170 PRINT 
150 LET X=6 
100 GOSUB 1000 
139 STOP 

1010 LET XS-STR* X 

1030 IF XtUt RND URL LX*) 

©399399 THEN LET X*='©‘‘+X4 
1030 FOR K = 1 TO LEN >' * 

1040 IF X t (K) = " , THEN GOTO 10 
L050 NEXT K 



106® LET 

1070 IF X*tLEN X*-l) =’ . 
T XS=X*V‘®" 

106© PRINT TA& T-K.. >* 
L069 RETURN 



then 



> . 
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L6 



1 



j 3 

23333 



,654. 
. ©09 
. Qt- 
. 6 0 
. SO 



23472 , 123 



The version on the left was pro 
duced by the following routine. 

100 LET B s» 0 
110 FOR J = 1 TO 10 
1 20 INRUT A 
130 LETS -8 + A 
140 PRINT A 
160 NEXT J 
170 PRINT 
ISO PRINT B 
199 STOP 

into which, of course. I entered 
the values which I wanted to be 
sum mated. 

This is very untidy, 

T o start dealing with the pro 
biem, modify the program by 
adding or changing certain 
lines, as follows: 

105 LETT - 16 
140 LET X - A 
160 GOSUB 1000 
180 LETX^B 
130 GOSUB 1000 

The value of T can be ad 
justed to change the lateral 
print position, but be sure to 
allow sufficient room on the left 
of the screen for the longest 
number you want to enter 

The following subroutine, 
applied to the above, is suitable 
if you only wish to enter 
positive integers: 

1010 LET XS-STftS X 
1020 PRINT TAB T LEN XS.XS 
1029 RETURN 



1010 LET X$ 5TR$ X 
1020 IFXSI1I "THEN LET 
X$ "O'-XS 
1030 FOR K 1 TO LEN X$ 

1040 IF X $ IK) ‘ THEN 
GOTO 1070 
1050 NEXT K 
1060 LET X$ X$ + " 0 ' 

1080 PRINT TAB T K.XS 
1083 RETURN 

You may wish to be able to 
enter negative values, in which 
case add the following line: 

1015 IF X Hess than) 0 THEN IF 
XSt2l ’* THEN LET 

xs - * x* 

[2 TO) 

You may wish to print only 
the first n decimal places. For 
example, the addition of the 
following lines would be 
suitable for cash lie. two 
decimal places}: 

1 002 IF X 005 THEN LET 
X - 006 

1003 IF X 005 THEN LET 
X = - .006 

1005 LET X INT [100 X+ 51 
MOO 

1070 IFXSILENXS 1) = '* ” 
THEN LET XS XS+‘ 0' 

You may wish to put, as I 
have done in my opening exam 
pie, the total in complete form, 
in which case add the following 
line: 

1006 IF J - 1 1 THEN LET X B 



Spy Time 

If you ever decide to take part- 
time employment as a spy . your 
ZX81 could help you get 
messages to and from enemy 
territory. The following pro- 
gram for the ZX81 has been 
adapted from a ZX8G program 
in the book stretching Your 



ZX81 Of ZX80 to its Limit. 
(published by Computer Publi 
cations). After the listing an 
two sample messages: the firs 
produced by entering a ke* 
number of 1 93. the second to 
entering 192. 



5 REM ENCODE L-ECODE 
10 DIM B 132' 

20 LET D-0 

30 PRINT “ENTER K E . N U M&EA i © 1 
193) “ 

4(3 INPUT H 

45 IF H 1 0 OR A >133 THEN Gl-td y 



*:0 PRINT "ENTER MESSAGE TO 
roBED (UP "."TO 3S LETTERS)" 
6© INPUT A* 

70 CL 5 

<50 FOP C = 1 TO LEN Pi 

90 LET D*D 4 2 

1U© LET B(C) =COC>E + ^ 

110 PRINT CMP* E- ID, 
i£0 LET A$=Pi(2 TO 1 



150 NEXT C 



id© PRINT 

150 PRINT 

16G INPUT H* 

170 FOP C=1 TO D 

160 PRINT CHPi (6 {Ci 

190 NEXT C 



R> ; 



tr INPUT LtUPD RAND AT LORD RANC 
RT SCROLL RT IF FDR RfiND IF AT 
IF PRINT AT IF SAUE COPY' AT LOAC 
IF AT PRINT CL 5 IF 



TH rs IS A TEST TO TRY' IT OUT 
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Spectrum Came 



Colourthello is intended to 
fughlight the sound and colour 
potential of the ZX Spectrum. 
You'll see when you run the pro* 
gram how effective the new 
features on the Spectrum can 
be You move by entering the 
flumbtjf down the side, followed 
by the number across the top or 
bottom, as a single two-digit 
number. For example, if you 
waited to place a piece where 
ne bottom “0" Is on the board, 
you'd enter 64, 



Colourthello 



Challenge your spectrum to a game 
of Reversi with this program 
Colourthello, written by 
Graham Charlton. 




/ 1 REM Colourthello 

& PRINT FIT O . 12; INK 2;‘‘C* # ; I 
NK 1;**0**: INK 6, " l " ; INK 3; "o “ ; 

ink ink s; ■' r - ; ink 

INK l; ■■h 1 '; INK INK 3:“ l ’* 

, INK INK 2,"0" 

10 DIM a I IB, 103 ; FOR b = l TO 10 
FOR C =1 TO 10 
20 BEEP ,01.bK/l® 

40 IF b < > X RN& COl RND 6olO 
2ND CO10 THEN LET a (b.OaCODE “ 

' 50 NEXT C. NEXT b: LET p=0; LE 

T r -0 

70 LET a (5.5) ^CODE “x": LET at 

5,6> =CODE ”x”. LET a(6,S) =CODE “ 
r . LET a (5,6) =COLE ‘O” 

120 INPUT ( INK 2; "Do uou want 
to so first? ■■ ) . q $ 

125 CL5 : GO sub 3000 

127 PRINT RT 0.12; INK 3;"C“i I 
HK l; **o ” , INK 6;“l’ 4 ; INK 
INK 4 , "o '* j INK 5, " r ” ; INK 2; *' t " j 
INK l ; "b " f INK ft;"*"., INK 3;‘*L‘ 
INK 4 ; '■ l . INK 2; “o'* 

130 IF CODE qS*>CQDE "FI" RND CO 
DE q$< >CODE “ N " THEN GO TO 2000 
1000 PR INT INK 2J AT 10,, 16,'flRMBE 

1010 LET S “CODE "O": LET l=C0DE 

“X “ : LET KsO 

1040 FDR 3 *3 TO 9; FOR b~2 TO S 
1060 IF a la.fc) oCODE " - - THEN GO 
TO 1320 

1070 LET q = G FOR ct-1 TO 1: FOR 

d=-l TO 1: LET it *0 : LET f =a : LE 

T 4 - fc> 

1130 IF aif+c,9*d) OS THEN GO TO 
11*0 

1140 LET k=K+l: LET f = f+c: LET 9 

+d : GO TO 1130 

1160 IF a ( f fC ,gtd) Ot THEN GO TO 
12G0 

1190 LET q-q+k 
1200 NEXT d 
1210 NEXT C 

1220 IF f =2 DR f = 9 OR 9=2 OR 9*9 
THEN LET q =q *2 

1230 IF fs3 OR f =8 OR 9=3 OR 9=0 
THEN LET q=q/2 

1260 IF i f =2 OR f =9.1 RND (9=3 OF 
9-6) OR If =3 OR f =3 ) RND (£1=2 O 
R 9=9) THEN LET q=q/2 
12&0 IF qth OR q=0 OR IRND>.3 AN 
T> q-h) THEN GO TO 1320 
1290 LET h=q: LET tt -3 : LET n=b 

1320 NEXT b 
1330 NEXT a 

1340 IF h=0 RND r =0 THEN GO TO 5 
30O 

135© IF h=© THEN GO TO 137G 
1360 GO SUB 4000: GO SUB 30 00 

IB0G PRINT INK 1 f RT IB . 16; WW 



2040 IF T=0 THEN GO TO 2090 
2050 IF r < 11 OR f>SS THEN GO TO 

2030 

2060 LET W=INT (r/10) fl: LET n=r 

10*INT tr/ 1©) *1 
T0S0 GO SUB 400© 

2090 GO SUE 30G0: GO TO 1O0O 

3O00 PRINT RT 5 , 0 . BEEP . 25 . RNE 
*5 

:O10 LET C-O ; LET h *0 

3030 PRINT INK 4. ' ' 

304O FOR b=2 TO 9 PRINT INK 4, t 

- 1 \ 

3060 FOR d=2 TO 9 

3070 IF a ( b , d ) = CODE " THEN FPI 
(T INK 2 ; l, x " , 

3075 IF a(b l( dr=CODE "o'* THEN PRI 

NT INK 1 ; *‘o " ; 

3077 IF a { b , d ) sCOBE " . " THEN PRI 

it ink 5 ; 

3030 IF afb,d =COC E ’ . THEN LET 

C = C + 1 

3090 IF a(b,d)=C0DE "O" THEN LE^ 

h =h +1 

3100 NEXT d 

3110 PR INT INK 4 , b - 1 

3120 NEXT h 

3130 PRINT INK 4, 

3 150 PRINT ' - INK J , " T have I 

NK 2.: c, INK 3.. ” ?'ou have IN 

K 1 ; h, ■' 

317© RETURN 
4O00 FOR C = — 1 TO 1 
4010 FOR d=-l TO 1 
402© LET f =W . LET 9 =n 
404 © IF a ( rtC, 9 -fd) < ,'-S THEN GO TO 
4OS0 

4©5© LET f = f+C: LET 9 =4 GOTO 

4040 

40SO IF a(f+C, 9 +d)<>l THEN GO T r 
4 140 

4090 LET a(f, gist IF m = f RND rt = 

9 THEN GO TO 4140 

411© LET F-F-C LET 9 = 9 -d GO TC 

4090 

414© NEXT d : NEXT C RETURN 

3000 IF C >h THEN PRINT “I cion, 

- * i| it K 

^ J ™ i n * 



SO10 IF b > C THEN PRINT 

M. - L 1 ** _ ^ 

531® © Char lion 1232 



Y ou won 



L .... X ... 1 



4 * * * ^ ^ . . *4 

5 * . XQ X # . «5 



201© LET S=CODE *‘X" : LET t =COOF 

■■o*‘ : INPUT r I have 



You have 4 
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zx Education 



ezug rides on 



Tim Hartnell, who once dfl scrib- 
ed EZUG as sounding like a 
detergent, asked Eric how well 
EZUG has met its original objec ■ 
tives. 

"We had only one aim at the 
beginning." was the reply- "It 
was to provide the MU$E Soft- 
ware Library with good ZX80- 
based teaching programs." 

MUSE is, you ought to 
know, a large active British 
association for educational 
computing. Its magazine. Com- 
puters in Schools (published by 
Heinemann) is very readable, 
but the members seem to find 
the Software Library a major 
benefit. 

At the time EZUG was 
started, the Software Library 
contained material mainly for 
the PET, the Research 
Machines 3802 and the TRS 
BO. The Library has grown 
Steadily, but at the time we 
spoke to Eric he proudly noted 
that Sinclair material was 
pushing hard for the number 
one spot. There were then forty 
1 6K ZX8 1 programs in the list 
with as many more going 
through the rather arduous 
assessment procedures. 

"No, I can't really cope with 
the work," said Eric, pointing at 
a cardboard box full of 
unlooked -at cassettes. 

"At the moment I have to 
spend at least an evening a 
week just duplicating the 
cassettes ordered by 
members." 

That task is unpaid, so the 
obvious solution (handing ft 
over to the pupils at school) is 
not feasible. "I can't expect my 
students to do a dreary job like 
that for nothing," 

"You haven't mentioned the 
Newsletter/' pointed out Tim, 

The Newsletter started off in 
concept simply as a sheet for 
potential contributors of soft- 
ware. As soon as Eric decided 
to include news, reviews and 
tips, it became a kind of 
magazine. Nine bi-monthly 
issues have now appeared, a 
total of over a hundred tightly- 
typed A4 duplicated pages. 

"The Newsletter has a life of 
its own," said Eric. "I 
sometimes wish it had become 
a real magazine like Interface 
for instance. It's not of course 
profit-making, for the subscrip- 
tions barely cover the costs. 
MUSE paid for it when it first 



Eric Deeson has been running 
EZUG, (the Educational ZX User 
Group) for two years now, 
since not long after the ZX80 
Invaded our space. He reckons 
that the Group Is the world's 
largest for teaching with a 
specific micro; the number of 
folk on the list is now about 
1500 and almost 10% of them 
live outside Britain. 




Students as Arbourthome Middle School. Sheffield, ere lucky. 
They've got access to a number of ZXBVs, thanks to one of their 
teachers. Steve Oommett. who has developed a number of 
educatbnal programs available from the company EdZX tJG 
Grasmere ftoed. Dron field Woodhous*. Sheffield SI 8 5PS1, The 
school has three self-contained mobile units, 1GK ZX8ts with TV 
and cassette. One of them has a printer. A single large TV can ba 
connected to any computer tor class work. The three computers are 
together In this photo fore programming group Normally they ere 
spread around the school in classrooms. 



appeared, for it was free then, 
and of course they remain 
ready to back it if necessary.' 

The Newsletter is read by 
many non-teachers as it is of 
fairly wide interest while re- 
maining biassed towards learn 
ing needs. The bulk of it is new % 
and reviews I relevant soft- 
ware. hardware and publica- 
tions) but there are plenty of 
tips, program listings, calls for 
help and notices. Eric's attempt 
to collate all his notes about 
suppliers also Jed to the EZUG 
Directory, another immensely 
popular publication. "But again 
not a profit-making one," 
observed Eric wryly. 

Tim then asked about the 
Spectrum and EZUG "s plans for 
it. 

"The Spectrum is a beautiful 
machine, of course, but I'm 
rather disappointed in that it 
moved away from the trend 
towards real computing for 
every pupil . EZUG will of course 
service the Spectrum in the 
same way as the ZX8 1 . Maybe 
the micro drives will get us over 
that awful duplication 
problem." 

"What about Sinclair sup- 
port?" was the next question. 
It seems that Sinclair have 
fought shy of coming too close 
to EZUG. However they did set 
up an award scheme for educd' 
tional software, administered 
by MUSE and EZUG, and this 
was very successful. 

"Sinclair, like us, want their 
micros to be accepted in educa- 
tion for the valuable and effec- 
tive machines they are. At the 
moment there are too many 
decision-makers trained on ter- 
minals who react against 
Sinclair's energy and in- 
novativeness and attempt to 
ban the machines. " 

They can't succeed of 
course. Eric reckons that there 
are more Sinclairs in use in 
teaching in Britain than all other 
micros combined. He would like 
to think that EZUG has played a 
significant part in bringing that 
about. 

For details of EZUG, send a 
stamped addressed envelope or 
international reply coupons to 
Eric Deeson at Highgate 
School, Birmingham B1 2 9DS, 
UK. 

Information about MUSE 
can be obtained from the same 
source, or from Freepost 
Bromsgrove B6 1 OJT. 
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0 Level Physics 

Paul Holmes from Sutton colefleld 
reviews this revision program by 
SCISOFT 



1, MATRIX MULTIPLICATION 

2. INVERSE OF A MATRIX 






'he revision package for O 
Level Physics from SCISOFT 
comes on cassette with a 30 
page companion booklet for a 
uricfi of £7.50, 

The booklet contains a brief 
introduction to the package giv 
ing instructions for use, but the 
main part is devoted to over 
2S0diagrams - a sensible idea 
m view of the ZX81's limited 
graphics. Each diagram is label! 
ed and some have brief accom- 
panying notes. 

The cassette has eight pro- 
grams, each using a full 1 6K 
which is an amazing 1 20K + of 
program power. The first pro- 
gram gives hints on revision and 
copes for those who are well 
organised, to those who are in a 
last minutes rush. For the later 
it portrays a gloomy outlook (it 
even draws a certificate with 
FAIL and the user's name on 
(till with lines such as 'Panick- 
ing, eh?' and 'if this is the first 
time you have thought about 
revising then we suggest you 
try prayer*. The other seven 
programs are various tests and 
problems so you can determine 
where the grey areas are in your 
knowledge of the course. 

I found the whole package a 
very good revision aid and as 
the program says, 'This will not 



pass your O Level for you', it is 
not all a tutorial but purely for 
revising. There are no explana- 
tions in the problems tests they 
are merely tell you the correct 
answer leaving it up to the user 
to find out how it should be 
dona. Parts of the package are 
not quite as well finished off as I 
would have tike them to have 
been. PAUSE was used for 
delays which gave a blink, in 
puts were not fully checked for 
illegitimate entries, and 
pointless moving graphics were 
used for the introduction and 
not to illustrate a point. One 
begins to feel he has his hands 
on Space Invaders, not doing a 
serious bit of revision 

Even in view of all this, at 
£7.50 it seems good value for 
money and helps you find out 
how much revision, and of 
what, must be done. Anyone 
considering buying it must con- 
sider the cost of other types of 
revision aids such as the ‘Key 
facts cards' or the LETTS revise 
books by LETTS. These are all 
far cheaper than the cassette 
package but do not hold the ad- 
vantage of being able to provide 
an infinite variety of tests. This 
is something that must be 
thought about before a pur- 
chase is made. 



Maths and Chemistry 

in Loughton, James Walsh turns 
reluctantly from studying to check 
out other 0 Level programs. 



So you've come to the time 
when Mum and Dad think 
you've been spending too 
much time lately capping 
aliens, killing monsters and 
basically defending the world 
from those phantom inverse 
asterisks and black blobs which 
are supposed to be the latest 
gaiaxian hyperspace-craft. It is 
about time you got on with the 
old school work. But wait! Next 
year when you're Studying for 
the exams, you can tell Mum 
your Latest program is actually 
teaching you. 

As far as a lot of people are 
concerned an educational pro- 
gram consists of flashing a cou- 
ple of random numbers up on 
the screen and asking for the 
answer. But to dispel this awful 
myth, I shall now look as three 
16K cassettes written to help 
you pass 0 Level Chemistry and 
Maths. I'll start by looking at 
the Maths programs. The two 



cassettes 1 have for O Level 
Maths are; SCISOFT, Maths 
Part t (Part 2 not yet available I 
which costs £5,00; and Rose 
Cassettes. GCE 0 Level Maths, 
£4,50. 

SCISOFT Maths comes 
complete with a 13 page 
manual. Only the first two 
pages are dedicated to the ac- 
tual programs; the rest are revi- 
sion notes. The cassette itself 
holds four 1 6K programs, ell of 
which loaded the first time. The 
first program is called REVI- 
SION and starts off by asking 
you how long it is until your ex- 
ams, as follows: 

More than 6 months 
3-6 months 
2-3 months 
One month 
The Big Day 

When you've picked your 
particular situation, it gives you 
ten pages of reasonably useful 
advice on how to revise, and in 



3. MULT XBASE 1RJTRHET It ROPITIDN 
j. . T IB A5E ARITH . : SUBTRACTION 

5. CALCULUS; DIFFERENTIATION 

6- » CALCULUS: INTEGRATION 

7. END 

PRESS KEY 1 TO 7 FOR VOUR CHOICE 



IN A SALE , A SHOPKEEPER SELLS A 

dress for £25.ee 
XT had BEEN REDUCED BY 10 PER 
CENT. UHAT UAS ITS ORIGINAL 
RETAIL PRICE? 

I. £05.25 
3. £07.77 

3 £27 # 50 

PRESS KEY 1 TO 3 FOR YOUR ANSUEP 
AND THEN PRESS NL 




the case of The Big Day, helps 
prepare you for the examina- 
tion itself. The minor bit I doob- 
ject to is that on one frame it 
tells you that for a 'few' weeks 
prior to the exam you should 
have no social life whatsoever 
(sounds like a certain teacher I 
know I, Apert from that, it gives 
a fair deal of very good advice. 

The remaining three pro- 
grams give you two questions 
on each of five basic question 
types. Though the questions 
are the same each run, the data 
is randomly generated. If you 
get the answer wrong, it just 
gives the correct answer 
without any explanation. The 
final screen (alias The Progress 
Report) shows you score, and a 
pretty representation of the 
word PASS, being overwritten 
to a certain degree by the word 
FAtL. 

Though I feel that in some 
ways this is a good product, the 



computer isn't used to the 
fullest. For example, in the first 
program it would have been 
cheaper to put the information 
in the manual. I must admit t do 
like the idea of the pre written 
notes. On minor factor which 
annoyed me was that 
everytime a key was pressed to 
change screens the screen 
flickered . This is due to the fact 
that PAUSE was used rather 
than a FOR NEXT loop when 
the computer was to wait OK, I 
thought, this must be to make it 
compatible with a new ROM 
2X30; but no — it is advertised 
solely as a ZXS1 product! 

The second package I am go- 
ing to look at is called GCE O 
Level Maths, developed and 
distributed by Rose Cassettes, 
Again, the whole lot is contain- 
ed on one cassette, three pro- 
grams in ail- Unlike the 
SCISOFT cassette, all three 
have been recorded on both 
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wHtAT 13 THE RRER IN SO* CMS. OF ft 
TRRPEZIUM UHOSE PRRRLL.EL SIDES 
MEASURE 2CMS.RND 1SCM5. 

PHD THEY RRE 6CMS.RPflRT? 



1 . <12 
a. 72 

3 . 40 

PRESS KEY % TO 3 FOR YOUR ANSWER 
AND THEN PRESS Nl_ 



Not so boring 
after all 

James walsh turns from aliens to 
alkalis and acids. 



sides in case one copy is 
damaged, but t found that ail 
three loaded first time. The only 
literature which comes with 
this is a small leaflet with about 
seven and a bit lines on how to 
load the programs printed in- 
side the cassette case. Per- 
sonally, I don't think this is 
much of any problem as you 
don't really need much of an ex- 
planation anyway. 

The first program is more of 
a lessons program, with a 
choice of six subjects. For each 
subject, you get screensful of 
explanation, one step-by-step 
example plus an exercise for 
you to do with random data so 
you can repeat it over and over 
again. 

The examples and explana- 
tions are well-written and are 
quite enjoyable to use. The later 
two programs are timed multi- 
ple choice questions with ten 
questions per test. The nice 
thing about these are that not 
only do you have random data, 
but there is a choice of 30 dif- 
ferent questions, rather than 
just the one. 

Comparing 
the two: 

( feel that the Rose cassette 
makes far better use of the 1 6K 
RAM and concentrates far 
more on the questions and ex- 
planations than on pictures, 
which are hardly necessary. I 
liked the informal flavour of the 
Rose cassettes, as they do not 
talk do wn to you at all . So far as 
the acuta! cassette is concern- 
ed, the Rose cassette is better 
produced than the SCISOFT 
one, but lacks any real instruc- 
tions. 

Conclusion 

Although both these cassettes 
are good value for money , I feel 
that the Rose cassette comes 
out better and at a lower price. I 
would like to see SCISOFT's 
Part 2 when it comes out as it 
may fill the gap Part 1 



leaves behind. 

It is interesting to note that in 
may respects, educational pro- 
grams have seemed to many 
people to have been the black 
sheep of computer programs. 
The idea of educational pro- 
grams seems to bring most ZX 
owners to a state of the yawns 
If this is your view (as it onc< 
was mine!, then you are in for a 
pleasant surprise. 

Subjects such as Chemistry 
and Biology don't really lend 
themselves to computerisation 
as easily as do subjects such as 
Maths, but the author of this 
program has got around the 
problem and made the whole 
process of learning or revising 
Chemistry more interesting . . 

and almost fun. 

The cassette holds two pro- 
grams on each side, and each 



program needs 1 6K 

The title list reads: 
t ■ elements, compounds, 
mixtures an separations 

2 - structure, bonding and 
properties 

3 - redox, eletroiysis, and 
the activity series 

4 - acids, bases and salts 

For each program, the title 
will appear immediately after it 
has loaded, and ask you 
whether you want tutorial or 
test mode. In 'tutorial', it prints 
out two statements, and then 
asks you whether or not you 
think either one is true of false. 
If you decide that both 
statements are true, it then 
asks you whether the second 
one is a complete explanation 
of the first. The program will 
then tell you, one by one, 
whether or not you have the 
answer correct . At each stage H 
gives you the option of an ex- 
planation. It will give you ten 
pairs of statements for each 
program, and give you a score, 
as well as advice, at the end of 
each program. In 'test' mode, 
the same thing happens, but as 
if it were a test, without ex- 
planations 

I was studying for O Level 
Chemistry myself when 
reviewing this program, and 
found the questions interesting 
information and set out in such 
a way that I could actually enjoy 
going through them one by one 
The explanations are concise 
and to the point and easy to 
understand. The whole set of 




Jeff Warren, found*! of CALPAC Computer Software, has been 
leeching for (be peat 12 years mt the Pmmborough College of 

Tectmotony. 



78 



programs is so well thought 
out, planned and produced that 
it is like a breath of fresh air in 
comparison to the numerous 
text books I have slogged 
through during the last few 
years. 

I am very pleased to say that 
I can find very little apart from 
praise for this set of programs. 
There is only one matter which I 
would like all producers of 
education software to con- 
sider. If they want to penetrate 
the schools (which I presume 
they dot, then it is necessary to 
enclose teachers' notes with 
programs. It may be true thal 
the program, as in this case, on- 
ly really needs the instructions 
on the inside of the cassette 
box, but most teachers would 
be daunted and discouraged by 
just a simple cassette I they 
haven't had the advantage of 
months of zaping aliens as we 
have had I. We must remember 
that very few teachers, or many 
adults for That matter, really 
know much about computers. 
It is also important for the 
teacher to be able to plan how 
to use a computer program as 
part of their normal teaching 
plan, Though CALPAC do not 
supply any separate literature. I 
hope they will bear my sugges- 
tions in mind for the future. 

Conclusion 

I would recommend this as an 
excellent supplement to the 
text book and as an invaluable 
revision aid to any fifth, fourth 
or particularly able third year 
student. 0 Level CSE 
Chemistry is available from 
CALPAC Computer Software. 
J J, Warren, Hermitage Woods 
Crescent. $t Johns, WOKING. 
Surrey GU21 1 UF. for £4,96, 

if you 're using ZX81s in 
your schooi let us know, and 
send us a photograph of the 
computer in use, naming 
everyone in the photo. Tetf us 
what uses you Ve found for the 
ZX computers in educational 
situations so we can share your 
ideas with others 

If you market educational 
software for ZX computers, we 
would like to review it in a 
forthcoming issue of ZX Com- 
puting. Our aim is to have the 
software reviewed by students 
actually studying the subject 
concerned, at the level for 
which the software is design- 
ed- This will ensure that the 
fairest and most useful review 
possible is achieved. Just send 
information on educational 
uses of the ZX computers, or 
software for review, to Educa- 
tion, ZX Computing, 145 Char- 
ing Cross Road. London, 
WC2H. 
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DK1VE ANALYSER i minium 

-instantly DIAGNOSES state 
of vital components 

-provides WARNING of need 
for mechanical servicing 

-prevents tape BREAKAGE 
and SPILLAGE 



HOME COMPUTER ACCESSORIES 
ZX81 HARDWARE SOFTWARE 
KEYBOARDS • RAM PACKS • I 0 PORTS 
GRAPHIC ROMS • LIGHT PENS + MUCH MORE 
GAMES. SERIOUS EDUCATIONAL AND BUSINESS 
SOFTWARE 



★ SPECTRUM SOFTWARE ★ 
★ AND NOW* 

BBC MICRO AND VIC 20 
SOFTWARE AND BOOKS 
S.A.E. FOR CATALOGUE 

MICROWARE 

131. MELTON ROAD. LEICESTER 
TEL: 0633 681812 



9 30 am - 5 30 
do»ed Thufs 



MICROWARE 



mimiiimi i CLEANING SOLUTIONS 
-increase HEAD and TAPE Life 
-ensure optimum HEAD to TAPE 
contact for 1QUH DATA TRANSFER 
-eliminate READ/WRITE errors 
for faster safer programming 
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FILL SCREEN - irnwM W 

CLEAR and REVERSE PART OF SCREEN ■ I 

flashing cursor - iny***** kw 
input 



ZX81 
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e-i 9K ROM 
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DOUBLE SPIED 



CLEVER AND EFFECTIVE" 

EVERY HOME SHOULD HAVE ONE * 

ETl OCT 81 
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16K came 




The Elephant's 

graveyard 



join Peter Shaw in Darkest Africa, as 
you attempt to find the famous 
"Elephant’s Graveyard''. All you need 
is your native cunning, and a 16k 
ZX81. Explorers equipped with > ‘ 
zx Spectra will be allowed l 

to take oar* ,a / 



You start the game with 
1 00,000 KES (the local unit of 
currency!, donated by 
generous people who believe 
the spirit of the old explorers is 
not yet dead. With this money 
you have to buy supplies, and 
hire natives to help you trek 
through the jungle and carry 
your supplies. Each of these 
assistants eats one food pack 
a week. 

When you’ve bought your 
supplies, the game proper gets 
underway. The game lasts five 
rounds, with each round equal 
to one week. If you survive all 
five weeks, then you complete 
the game at the gates to the 
Elephant's Graveyard. If, 
however, you run out of 
money during the game, or 
food, or even natives, the 
screen goes black, and it is all 
over. There are a number of 
nasty surprises awaiting you 
within the jungle. 



Variables used; 

A - KES 
C — five week loop 
N — natives 
F - food 

G - guns (with ammo) 

T - tents 

I — weekly pay for natives 
9. D, H, X, Y, 2 - various 
inputs and loops 
AS - various string inputs 
B$ - used in the electric 
storm subroutine 



Notes on program structure 



Lines 



1 20 290 Ask how many of everything is wanted 

336-520 Five week loop 

580-750 Success routine 

1000 4030 Hazard subroutines 

4500-4550 Perfect week subroutine 

7000-7050 Situation subroutine 

6500-8680 Failure subroutine 



10 LET 1-150 
20 LET <=1 = 100000 
25 LET Z=0 

30 FOR B=1 TO 10 _ 

35 PRINT RT 0 , 0 ; “ADVENTURE INT 

40 PRINT RT 2,3J "THE ELCPHflNTS 
GRRME YRRO" 

50 PRINT RT 0,5;** 

H" 



L 



so 
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60 PRINT AT 2,3; '"j 



70 NEXT B 
60 PRINT , , , ,TRB 6; "ANY KEY TO 
CONTINUE ■' 

90 IF INKEYIs" THEN GOTO 90 
110 CL S 

120 PRINT TAB 10;**KE5 1Q00Q0" 

12S PRINT , t "HOU MRNY NATIVES D 



O YOU URNT TO HIRE RT 150 KE5 PE 
R UEEK 
130 INPUT N 

140 PRINT , /‘HOU MANY FOOD SUPP 
LIES AT 50 KE5EACH 7 " 

150 INPUT F 

160 LET A~R-fF*501 

130 IF A<0 THEN PRINT "YOU ARE 
OUT OF MONEY" 

190 IF A < 0 THEN GOTO 8500 
200 PRINT , , "HOU MANY GUNS tUIT 
H AMMO > AT 1000 KES EACH 7" 

210 INPUT G 
220 LET AsA- (G*1000} 

230 IF R < 0 THEN GOTO 100 
240 PAINT , , "HOU MANY TENTS AT 
500 KES EACH 7" 



1040 PRINT , , "YOU ARE BEING ATT R 
CKED BY LIONS" 

1050 PRINT j , "AND YOU HAVE " ; G ; ” 
GUNS ** 

1055 IF G < 1 THEN GOTO 1200 
1060 PRINT , /'HOU MANY DO UANT 7 
O USE 7" 

1070 INPUT Y 

1075 IF Y >G THEN GOTO 1070 
10Q0 IF Y *R MO c . 0 THEN GOTO 1200 
1085 l ft G s S - Y 

1090 PRINT ^ , "YOU UON, USING " ; (Y 
*2) ; " BOXES OF" 

1100 PRINT ,, “AMMO- 

1110 PRINT , * , t "ANY KEY TO CONTI 
NUE “ 

1120 IF INK5Y|="" THEN GOTO 1120 
1130 RETURN 

1.200 PRINT H; ** OF YOU NRTIUE5 UF 
RE SRWGEC*" 

1210 LET N = N-H 

1220 IF M<0 THEN PRINT , ,, "YOU HP 
UE NO NATIUES LEFT" 

1230 IF N<0 THEN GOTO 8500 
1240 PAUSE 200 
1250 RETURN 
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250 INPUT T 

260 LET fl=A- (Ti500) 

270 IF A < 0 THEN GOTO 160 

280 CLS 

290 GOSUB 7000 

330 PRINT , , , , "PRESS ANY KEY TO 
PEG IN*’ 

335 IF INKEY $="" THEN GOTO 335 

336 FOR C - 1 TO 5 
340 LET A = A- (N*I) 

342 LET F =■ F - N 

34 5 LET 2=0 

346 IF A < 0 THEN GOTO 160 

347 IF F<0 THEN PRINT "YOU RRE 
OUT OF FOOD " 

348 IF F<0 THEN GOTO QS00 

350 IF RND >.8 THEN GOSUB 1000 

360 IF RND > . 6 THEN GOSUB 1500 

370 IF RND >.3 THEN GOSUB 2000 

388 IF RND ) . 8 THEN GOSUB 2500 

390 IF RND > . 8 THEN GOSUB 3000 

100 IF RND >.8 THEN GOSUB 3500 

450 IF RND >.95 THEN GOTO 4000 
+60 IF Z-0 THEN GOSUB 4500 
470 CLS 

460 GOSUB ~300 

490 PRINT , , , , "ANY KEY TO CONTI 

:iUE" 

500 IF INKEY jfc " THEN GOTO 500 
520 NEXT C 
576 CLS 

580 PRINT ' V' ; TAB 15, 

^90 PAINT * V*;TAB 9; "i_ _ 

500 PRINT TAB 2 . "I ” ; TAB B . "j 

■j^» " 

810 PRINT TAB 2,**%";TAB 7; " 

£20 PRINT ■* 



* * ■ l ■ 



t>30 


PRINT 


T*5 


7; " 


v 


44 


e 40 


PRINT 


TAB 


7; * 


r 


THE " 


6S0 


PRINT 


TAB 


7; " 


1 1 


ELEPHflN 


* <z> 
660 


PRINT 

* 


TAB 


7; " 


r. i 


GRRUE 


570 


PRINT 


TAB 


7; " 


i% i 


YARD 


680 


PRINT 


TAB 


7; " 


1 "i 


14 


£■90 


PRINT 


TAB 


7; “ 


11 


^00 


PRINT 


+ 




■ 





PUNT 



720 PRINT 
PARE" 

7S0 GOTO 8630 
1000 LET Z = L 
1020 LET H=INT 
1030 CLS 



, , , , , "YOU ^UE DONE IT 
. /‘UITH " ; A; "KES TO S 



(RND *10) tl 



1500 LET Z=1 

1520 LET H = I NT (RND *20 J fl 

1530 CLS 

1531 FOR B = 1 TO 7 
1535 PRINT AT 0,0.: 

1540 PRINT TAB 3; " QUICKSAND 1 " 

" ; TAB 14;" 



TAB 14; " K " 

" ; TAB 13: "i 1‘ 
, TAB 13; "V * l 
*;TRB 14; "[ 

TAB 14J ' 



1S50 PRINT 
1560 PRINT 
1570 PRINT 
1530 PRINT 
1590 PRINT 
1600 PRINT 

16 10 PRINT 

1620 PRINT AT B-i;7" ” 
16 30 PRINT AT B . 4. . 

164 0 IF B + 1; 6 THEN 



s; " 

L56i 
" 

I67l 
6 , " 

lSBO IF B+E ; S THEN PRINT 

5, ** 



1700 NEXT E 

1710 PRINT , YOU LOST 
IUES IN THE * 

1720 PRINT , QUICK SAND" 

1730 LET NsN-H 
1740 IF N<C> THEN GOTO 
1750 PRINT . , ANY KEY TO CONTIML 

E" 

17©0 IF INKEY §="" THEN GOTO 17SC 
1~ 70 RETURN 
2O00 LET Z rl 

20 2© LET H :• I NT (RND +1 
’■34 0 CLS 

2050 PRINT , , *‘YOU CAN SEE AN EL* 
' RIC STOP i 

2380 PRINT ( "COMING . DO YOU 
370 PRINT , , -lA) SET CAMP AND K 
TIT UNTIL l‘T5 OUER " 

7PS9 PRINT , /' (Bi GO UNDER A TP- 
£ FOR SHELTER 







ii 




* AT 


B + l 


AT 


E +2 , 


AT 


B i3 


AT 


B+4 , 


AT 


B+5 , 


AT 


E+S 


; H; " 


NPT 


20 





2f*9Pi 


PRINT . . * 


(CJ 


■ ARRY 


ON WALK , 


NG" 

2i00 


IF 


INKEV $ 


= ** ' 1 


THEN ' 


GOTO 210'- 


2110 


IF 


INK E v $ 


= "A‘ 


THEN 


GOTO 22r 


& 

~ 12 3 

I 5 ? 


If-* 


I Nt * iT‘i * 


= ■© 


' THEN 


GOT O 23 


2 J 30 
C 

-■‘140 


IF 


INKEY 4 


= ■ C* 


THEN 


GOTO 2 4f. 


GOTO 2 3.00 






DESTROY L 


22O0 


PRINT , , ’ 


THE 


STORM 


f> " ; H 


j + 4 1 

1 f 


TENTS" 












16K Game 



aaio let i=t~h 

Jr T<0 T1-EN PPIWT ,, ."YOU H 
TEH Tt- LEFT" 

2230 IF T<f> THEN GOTO 6500 
2240 PRINT , ,"ANY KEY TO COhfTlNU 
E " 

2250 IF INKEY* THEN GOTO 2250 
3260 RETURN 

2300 PRINT , , “THE TREE UR5 HIT B 
Y LIGHTNING" 

3310 PRINT ^"KILLING ";H;" NRTI 
UE5” 

2320 LET N= N-H 

2330 IF NiC THEN GOTO 1220 

234.0 GOTO 324.0 

24.00 LET RalNT ( RND *4 J *1 

34-10 IF R = 2 THEN LET B*="CAUE" 
2420 IF R=2 THEN LET B$="HEN HOU 
3E” 

2430 IF R=3 THEN LET B*=" ABANDON 
ED HOUSE" 

2440 IF Ra4 THEN LET B*-"POT HOL 

E" 

2450 PRINT , /’UHILE URLKING YOU 

FOUND A" 

2460 PRINT , ,B|; "FIND YOU" 

2470 PRINT , t "WERE UNHARMED" 

2480 GOTO 2240 

2500 LET Z~1 

2510 PRINT , t "YOU ARE LOST, SO Y 
OU MUST SEND" , , , "OUT SCOUTING PR 
STIES TO FIND” 

2520 PRINT , , "THE TRAIL . " 

2350 PRINT t , "YOU HAUE ";N;“ NRT 
XUES" 

2535 PRINT # y "HOU MANY PER PART; 

*"> " 

2560 INPUT X 

2570 PRINT t , 1 HOU MANY PARTIES 7 
2560 INPUT Y 

3600 IF Vi.ON THEN GOTO 2560 
2620 IF (RND*Y» >3 THEN GOTO 26S0 

2630 IF f RND *X J >4 THEN GOTO 2650 

2640 PRINT , , "YOU ARE LOST FOR EL 

ER , " 

2643 GOTO 3500 

2650 PRINT t , "YOU FOUND THE TRRI 

t * fc 

2660 GOT O 2240 
JO00 LET 2=1 
3010 CL5 

3030 PRINT . , "A SPOKESMAN FOR Th 

E NflTrUES iaBVS" 

3035 PRINT f t "HIS MEMBERS WANT M 
ORE HONEY" 

3040 PRINT j, 'OR THEY W ILL LEAUE 

I i 

>045 PRINT .,,’HOU MUCH MORE (ERG 
HI CRN YOU /'OFFER 7" 

SOSO INPUT V 

308© IF fRND*YJ >3 THEN GOTO 3200 
310© PRINT , "THEY HAVE ALL LEFT 

YOU'* 

3150 GOTO 350© 

32©0 LET I ™ I + y 

j210 PRINT , , "THE NATIVES HRUE A 
CCEPTED " 

3215 GOTO 2240 
350© LET 2=1 
3510 CIS 

353© PRINT „ , "YOUR PATH IS BLOCK 
ED BY SNAKES'* 

3540 PRINT f , "WILL YOU USE 0UN5 
OR WILL YOU" 

3545 PRINT . r "®hLK FAST 7 .* G DP W 

} " 

355© LET H a I NT (AN0U0) 41 

3560 IF INKEY**"” THEN GOTO 3560 

357© IF INKEY* »"G M THEN GOTO 365 

0 

7580 PRINT . ,, H; “ OF YOUR NATIVES 
WERE KILLED" 

3590 LET N = N-H 



THEN GOTO 122® 

"YOU USED **; INT tH/ 



•YOU ARE 



F 



360® IF N<* 

LSI© RETURT 
365© PRINT 

51 ; " GUNS" 

2660 LET G-G-INT lH^5J 
3670 IF G<© THEN PRINT 
OUT OF GUNS'* 

368© IF G<© THEN GOTO 8500 
3690 GOTO 2240 
4©0© LET Z = 1 
401© CLS 

4©2© PRINT . /'THE NATIVES HRUE 
EUOLTED AND" , , , "LEFT YOU " 

1030 GOTO 8500 
4500 CLS 

451© PRINT 

(520 PRINT , , "YOU HRUE HAD ft PEP 
FFCT WEEK" 

4525 LET H-INT tRND*1001 +1 

4526 LET F=F+H 

453© PRINT , * “’BONUS +";H;" FOOD 
3 RCK5" 

455© GOTO 2240 

A 



7000 


PRINT 


TAB 10 > "KES 


■ 1 r , 


7018 


PRINT 


, , "NATIVES 


** N 


7020 


PRINT 


, j, "FOOD 


**; f 


'030 


PRINT 


, , "GUNS 


G 


7040 


PRINT 


.♦ „ ‘’TENTS 


*1 r TT 

Y * 



70S© 

550® 

551© 

352© 

8530 



RETURN 
PALISE 10© 
CLS 
FOR A = ® TO 
PRINT 



21 




6590 

6600 

8605 

LED- 

361® 



N 

FOR A 
PRINT 



■ 1 TO 8 

AT 8,fi+l; "MISSIO 



A I 



PRINT AT 8, ft; 



^_>20 NEXT A 
365© PRINT AT 20^11; "ANOTHER GO 1 



8665 CLS 




3660 

367© 

S680 



INPUT A* 
IF A$-"Y" 
STOP 



THEN RUN 




THE 

ELEPHANTS 

GRAUE 

YARD 



82 



2X COMPUTING AUGfSEPT 198; 





Machine cod* i nd barter ttai i< 

PJH 4 ! fit Rabin jGrws 

«■!* #n piwjr* tr* 

£iic 



From\' 
the \ 

Rjblishers 



t?M0 iS*K Q 906B1J IB * Juv 



TlwZKSI AddGn ft<x>k 



£« &D I5&M a 19 « /.^r 



SHIFTS 

fexij ' 

MOD , 
50^ 



Etiy PKKjf imrmng for ths ZX SpKinj 

Robm Jones 



lay PtDpkrninti>g fw 6l 06C MjCfO 

£tfC Dwsor 1 



furrt«r Programming for Hi* ZX Spectrum 

Ian $ti-,% j r r & Rofrn Jort« 



Fyrtfiar Programing for (h* BBC Micro 

Alan Tho^ 



Pablishmg Limited 



4 Church L*n*. Njinwitk. CtiMhif# (W 5 5 HS} 
Ttfephotir: < 02 " 0 > 6 £im 2 



H*rif#th 4 §i« L -<« *•"■ 

m *H*R Idfiba W tKn UA Fqf p*ym#fiT by Act 641 ArTvnnc*n Eaprefrt. 




N 4 tff I c *Otf * 1 (jl* die I 
F-gti eon*' *<na#*44 . 



S>^nr*lt^P 



ZX81 Spectrum 

16K 1 

MANAGEMENT GAMES 

AIRLINE 

Can pen j corr^ect Aiih Britan Airway^ You T'-ust deed* or- trie numbar - 
a>rcralt io opff^e. to buy oi charier whether to en ixf imod loan oi a 

lyfli contract and The ipveH ot JUSti-ng *no maintenance F'fOblerTvs 
#ftcoum&od are ia* ffir&et,, CMoafod n^nrs, hijacks and aver all 

ywnB 

AUTOCHEF 

As WO oi a C*t«tmg Company you mwti negotiate for leases, dec- tie on menu 
P'pCt^ ipvei oi Aages, advertising and dividends Each yaw you mu$i predict 
!hi inMav.Qn rale You *rw also given Options On consignments gl wrn« and 
r o od and oan Lomtactt You w*i be made lo resign il you are not succ+^ifu* 
There are 3 - levels of difficulty 

PRINT SHOP 

Ygu own a smell printing company and are required to decide on cal in* 
rrymbitff aruj type o! stafi you employ and when to increase o# reduce staff lb) 
the amoufti and lype of paper you sioc> id week m which work is 
scheduled itJi the quotation for each job ■ e* cash requutamefits from the Cosh 
F^ow Statemeni Are you *r- #nif apWttMt 7 Test your business acutneo to the 
limit 1 Th^eate 34 evmsof diflicuny 

These simulations are realistic and are not only fun ip pi$v but ate edocaiion# 
The uw will learn lo ifHorpr&i Trading PrOf« and Loss Accounts a«d Balance 
Sheers Our programs are very comprehen^ve and uMsa over I^X 

An PROGRAMS include detailed instructions 



r r« 

Ivet^ekTe 



f4 76 for one, CB OO tor any iwo or H2 

for three 

Please state computer type and send 
cheque to 

CASES COMPUTER SIMULATIONS 
H Lang ton Way 
London SE3 7TL. 



uL ZX 8 I I 6 K 

* TOGGLES 
KITCHEN 



M SIMPLE SIPPERS 

TO 

CELEBRATION DINNERS 



H VOLUME 1 

50 PAGtS Of WORLDWIDE RECi 
% £4 99 ,nc P&P and VAT 

«d V 0 LUME 2 






50 PAGES EUROPEAN RECIPES 
£4 99 lint P&P and VAT r 

Special price for two volumes 

£9 <inc. P&P and VAT) 

^^More volumes to follow 
s. Please specify 

^ which volume! s) 
Marl Order only 

Sena remittance 
to:- 



MICRO COMPUTER SOFTWARE 
Unri Dfi, Few Induilntl Eililt, Stockport Rood, Low* 
Slock port SKfi IBP Tot; 0*1* W 2M1 
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Programming Skills 



converting from other 

BASICS 



A wealth of computer programs written in basic 
can be found in a variety of books and computer 
programs, but as all versions of basic differ to 
some extent it is unlikely that a program written 
to run on another computer will work on the zxsi 
or the zx spectrum without some changes. Dilwyn 
Jones of Bangor, Gwynedd, explains how to carry 

out the needed conversions. 



The extent and nature of the 
required changes depends 
greatly on the structure of a 
particular program and how it 
handles data, but it is possible 
to give some general guidance 
on things to look for when ap- 
proaching the task of conver 
ting a "foreign' program to run 
on a 2X81 or a ZX Spectrum. 
In the rest of this article. I'll 
refer to the ZX81, but my 
comments apply to the ZX 
Spectrum as well. 

(i} Multiple Statement 
Lines 

Some BASICS allow multiple 
statements on a line, usually 
separated by : or \ , eg. 

10 LET A - B(2) + C : PRINT 
A.B.C 

These will have to be written 
on separate lines for the ZX8 1 . 
Beware of multiple statement 
lines which involve IF,, .THEN 



conditional statements. In 
general, when an IF condition 
is false, control passes to the 
next line, not to the next state- 
ment. In other words, if the IF 
condition is false, the entire re- 
mainder of the line is skipped 
over. You should check that 
the SASIC does in fact operate 
in this way, and make 
allowances in your conversion 
attempts for this, 

(ii) Integers 

The function iNT on the ZX81 
rounds down to the nearest in- 
teger. If the program requires 
that the number be rounded off 
to the nearest integer, then 
follow this procedure: If the 
number to be iNT’ed is X. then 
to round off to the nearest in- 
teger used lNT(X + 0.5), Note 
that on the ZX81, the PRINT 
and PLOT commands roundoff 
to the nearest integer. 



(hi) Arrays 

The first element of an array on 
the ZX81 is 1. In some 
BASICS, there is an additional 
subscript, 0, which is not 
available on the ZX8 1 Any 
program which uses the ' zero 
subscript" must be altered to 
start at 1 . One quick method 
(not always guaranteed to 
work} is to add one to each 
subscript value that you see 
used in the program. If this 
does not work, then the 
answer is to find out how the 
program works and rewrite the 
program so that the correct 
range of subscripts is obtained 
rather than modify the 
subscripts themselves 

(iv| LEFTS, RIGHTS, 
MID$ 

The siring operator 
LEFT$1R$,XI may be replaced 



by R$11 TO X} on the ZX81, 
This may be shortened to H$(1 
TO XI on the ZX81 . This may 
be shortened to R$(TQ X i. 
because 1 is the default value 
in this case, RlGHT$(R$,Xl 
may be replaced by RSiLEN Ri 
- X + 1 TO LEN R$>. which 
again may be shortened to 
R$|LEN R$ X + 1 TO), 
because the default value in 
this case is LEN R$ . MID$iR$, 
J,X> may be replaced by RSIJ 
TO + K 1 1 on the ZX81 

lv) LET 

Some BASICS allow you to 
omit the LET word when 
assigning to a variable, but this 
is not permitted on the ZX81, 
Therefore if you come across 
say, 200 G 88, then you 
must rewrite this as 200 LET 
G = 200. 

ivi) GOTO, GQSUB 





Programming Skids 




Some BASlCs do riot allow a 
computed GOTO oi computed 
GOSUB, such as GOTO BX30. 
It may, therefore, be possible 
to simplify a program using 
thisZXBl facility. 

(vii> ON. . . GOTO, 

ON, , . GOSUB 

Often used in some basics, 
these statements are a form of 
computed GOTQ/GOSUB 
They make the program goto 
or gosub one of a number of 
ines depending on the value of 
t^e variable Fot example, 55 
ON A GOTO 1 15,220,333, 
which will jump to line 11 5 if 
I 1, 220 If I = 2 or 333 if 



The easiest way of eonver 
ting this statement is by a 
senes of IF . . THEN GOTO 
lines, e.g. 

IF A - 1 THEN GOTO 1 1 5 
if A = 2 THEN GOTO 220 
IF A = 3 THEN GOTO 333 

However, this is Clumsy and 
wasteful of memory. If the line 
numbers increment neatly in 
fixed steps then it may be 
possible to use GOTO 500 + 
30 * A for example (that is, 
make use of the computed 
GQTQ/GOSUB facility). Note 
that this is not usually the 
case, but it is possible to 
sometimes renumber the pro- 
gram to suit If the line 
numbers don't increment in 
convenient steps, then another 
possibility is to use 'GOTO a 
conditional expression 1 . 

For example, ON A GOTO 
115,220.333 could be replac- 
ed by GOTO IA - 1) x 1 15 + 
iA = 2] x 220 + (A 3) x 
333 

Another possibility is 
GOTO 1115 AND A = 1 1 
<{220 AND A - 2} + (333 
AND A = 3) 

Or even; 

GOTO H 1 5 OB A < > 1 1 x 
1220 OR A< >2) x (333 OR 
A< >3) 

See "CONDITIONAL STATE 
MENTS" for an explanation of 
how these last three examples 
work. 

(viiij IF. . .THEN 

The expression IF X - 2 THEN 
200 is permitted in some 
BASlCs. It means ff X - 2 
THEN GOTO 200. You must 
include the GOTO after 
THEN" the ZX81, Some 
SASlCs insist on having a line 
number after THEN, the ZX8 1 
can have any command after 
THEN; you may be able to use 
this facility to simplify pro- 
grams on the 2X81 . 

(ix) FOR. ..NEXT Loops 

In many BASICS a FOR . NEXT 



statement for the prompt 
string, and a separate INPUT 
for each value required as 
data. 

(xiii) PRINT 

It is highly unlikely that the 
PRINT format of the computer 
for which the program was in- 
tended will be the same as that 
of the 2X81 In certain cases, 
this will not matter, but if say, 
a moving display is required, or 
a line width exceeds 32 
characters, then you may be in 
trouble. In cases where the 
spacing across the screen is 
merely to "look pretty", then 
you can easily change this by 
altering the TAB spacing or ad- 
ding or omitting spaces in the 
PRINT statement. Note that 
programs designed to run on a 
printer or a screen larger than 
that of the ZXB1 may need 
changing to prevent a display 
area overflow. One way of do- 
ing this is to have a subroutine 
to the effect of IF PEEK 1 6442 
< 4 THEN CIS. This works 
because 1 6442 stores the fine 
number of the PRINT position 
on the screen. If the subroutine 
discovers that the PRINT posi 
tion has moved onto the bot- 
tom line, or whatever line you 
insert in the subroutine, then 
the screen is cleared 
automatically. Programs writ 
ten for a printer can often be 



oop is executed at least once 
when it is met, even if the end 
value has already been exceed' 
ed, because the test to see if 
the end value has been ex 
ceeded is done at the NEXT 
statement On the 2X81, if the 
end value has been exceeded 
before the loop starts, then the 
loop is totally and completely 
bypassed, eg. 

FOR A - 1 TO 0 
PRINT A 
NEXT A 

will result in nothing being 
printed, because the ZX8 1 had 
realised that 0 was less than 
the start value, so it decided to 
skip over the entire loop rather 
than run through it once. Note 
that if you added STEP - 1 , 
then the 2X81 would then per- 
form the loop normally, 
because it then expects the 
finish value to be less than the 
start value. In general, this will 
not present problems unless 
the control variable is itself set 
by another variable. 

Note also that the variable 
after NEXT may be omitted on 
some BASICS, in which case 
the most recent control 
variable is incremented. This is 
not possible on the ZX81, 
because the control variable 
must always be specified. 

Some BASICs do not like 
you to jump out of a 
FOR. ..NEXT loop before that 



loop has been finished, and 
some require the use of a 
special statement enabling you 
to jump out of a loop. On the 
ZX81 you can lump out of a 
loop at will, although the con 
trol variable is stored m 
memory, meaning that you can 
jump back into that loop if you 
so desire. However, do not 
jump into a loop that has not 
already been executed, since 
this will cause the program to 
Stop with an error report 1 . 

(xi END 

Sometimes may be omitted, 
sometimes may be replaced by 
STOP. 

(xi> PEAK and POKE 

There is no easy way to con- 
vert statements involving 
these expressions. Since their 
effect will be different on each 
machine. The only way to con- 
vert is to find out what the 
commands do, then rewrite 
the statement to perform an 
equivalent operation on the 
ZXB1 if this is possible. 

(xii) INPUT 

You may come across INPUT 
statements which can accept 
more than one input value, and 
perhaps print a prompt string 
as well. You will have to 
rewrite this using a PRINT 
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CODE values) then use this 
routine: 

1000 LET AS = INKEYS 
1010 IF AS = " "THEN 
GOTO 1000 

1020 LET A - CODE AS 
Slightly different is the ver- 
sion that returns a numeric 
value rather than a character 
code. It is necessary to ensure 
that the character read from 
the keyboard is in the range 
"0" to "9" so that we can ap- 
ply VAL to convert the 
character to a number. Here's 
one way: 

1000 LET AS = INKEYS 
1010 IF A$<’0“ OR AS > 
"9" THEN GOTO 
1000 

1020 LET A - VAL AS 
You may also come across 
a version of INKEYS which 
allows a time limit to be 
specified for an user response, 
eg. 100 LET AS INKEY$|X) 
where X specifies the time 
limit. This can be converted in 
2 ways: 

First, 

100 PAUSE X 

110 LET AS = INKEYS 

and second, 

100 FOR A = TO X 
110 LET AS = INKEYS 
120 IF AS < >" "THEN 
GOTO 131 
130 NEXT A 

You will need to fiddle the 
value of X for both routines to 
give the required time delay. 

(xxiii) VAL 

If the argument of VAL does 
not form a valid numerical 
argument, you get an error 
report. Other BASlCs return 0. 
See also IDIOT PROOF IN- 
PUTS, 

(xxivj SET, RESET 

These are used to make a par 
ticuler screen point white or 
black. Replace with a 
PLOT/UNPLOT /PRINT AT. 

(xxv) DRAWING 
DIAGONAL LINES 
ON SCREEN 

Some BASICs have a function 
that draws a line between two 
given sets of co ordinates, The 
Straightness and smoothness 
of this line is determined by the 
resolution with which the 




less. You can use this routine 
to PLOT or PRINT one pixel or 
character if you want, simply 
enter the same pair of co- 
ordinates twice when promp' 
ted. The routine takes less 
than 300 bytes for program 
and variables, extra for screen, 
given sets of points. It may use 
PLOT or PRINT AT, and in 
structions are given to enable 
you to use either. You enter 
the co ordinates in the follow 
ing order: 

111 X co-ordinate you wish to 
start drawing from, 

|2| Y co-ordinate you wish to 
start drawing from, 

13) X co-ordinate you wish to 
draw to; 

(4) Y co ordinate you wish to 
draw to; 

For instance if you entered 

0 newline 

0 NEWLINE 
63 NEWLINE 
43 NEWLINE 

you would see a line being 
PlOTted from the bottom left 
side of the screen up towards 
the top right side of the screen. 
It is quite fast to execute, the 
longest time to PLOT any line 
is seven seconds and the 
longest time to PRINT any line 
is four seconds. This applies to 
lines drawn across the full 
width of the screen: shorter 
lines take correspondingly 
Here is the routine: 

8010 INPUT X 
8020 INPUT Y 
8030 INPUT XI 



8100 PLOT X + A/C * - F, 

Y + 8'C* - F 
81 10 NEXT F 

To PRINT AT rather than 
PLOT the line Change line 

8 1 0Q like this: 

8100 PRINT AT Y + B/C * 

F, X > A/C * - F 
The INPUTS are not idiot- 
proofed at the moment, that is 
you can enter values which 
cause the program to crash or 
produce undesirable results. 
You may like to modify the 
program yourself to protect it 
against you and others. You 
can take one of two paths to 
do this, You can check each 
INPUT after it has been 
entered with a line like IF X < 0 
OR X >63 THEN GOTO 801 0. 
Alternatively you can modify 
the loop to PRINT or PLOT only 
pixels or characters if their 
locations are actually on 
screen and ignore those co- 
ordinates that are off screen 
Remember this is a subroutine 
rather than a program in itself 
although you can use it as a 
program if you add a line 
8120 GOTO 8010 

This will allow you to draw 
all sorts of lines to 
demonstrate the routine. Try 
drawing a frame around the 
screen, and lines from comer 
to corner. Experiment with the 
PRINT AT and PLOT version 
and see what they can both 
do. If you want anything other 
than black lines leg, letters! 
then you'll have to use PRINT 
AT obviously. 



machine used can PLOT Or 
PRINT the line. As the ZX81 
does not sport high resolution 
graphics, and PLOTs on a 64 
by 44 matrix, the lines produc 
ed are not impressive com- 
pared with a more expensive 
high resolution machine. 

This tittle routine allows you 
to draw lines through two 



8040 INPUT Y1 
8050 LET A = X - XI 
8060 LET 8 = Y - Y1 
8070 LET C = (A AND ABS 
A > = ASS 8) + (B 
AND ABS B > ABS A) 
8080 IF C - 0 THEN LET C 
= 0,1 

8090 FOR F - OTOC 
STEP SGN C 



(xx vi) ELSE 

This is an extension to the 
IF ..THEN conditional state 
ment and allows more than 
one outcome depending on 
whether the conditional state- 
ment is true or false. It may be 
replaced by two conditional 
expressions on the ZX8 1 . For 



example 

20 IF X = \ THEN LET Y 
=■ 7 ELSE GOTO 80 
may be replaced by 

20 IF X - T THEN LET Y 
= 7 

21 IF X < >1 THEN 
GOTO 80 

If the action of ELSE is to 
assign one u! several dlter- 
native values to a variable then 
it can be replaced on one 
line, eg, 

50 IF X — 1 THEN LET Y 
= 7 ELSE LET Y = 8 
may be replaced by 
50 LET Y =* 17 AND X = 
11 + 18 AND < >1) 
Certain expressions such as 
the one above may be replaced 
by even shorter forms such as 
50 LET Y = 7 + (1 AND 
X< >1) 

No general guideline can be 
given since the method used 
will vary from example to ex- 
ample — the examples above 
give an idea of what to expect 
You may come across a 
statement where the action 
performed by ELSE is itself 
conditional: 

10 IF X = 1 THEN LET Y 

- 1 ELSE IF X - 5 
THEN GOTO 100 

This will need to be rewrit- 
ten as either: 

10 IF X o 1 THEN LET Y 

- 1 

11 IF X< > 1 THEN IF X 
» 5 GOTO 1 00 

10 IF X = 1 THEN LET Y 

- 1 

1 1 IF X< >1 AND X = 5 
THEN GOTO 100 
Again, you may meet all 
sorts of conditional ELSEs, and 
the ZXQ 1 versions will depend 
on the variation encountered 

(xxvit) REPEAT,.. 
UNTIL 

This is a loop that performs an 
operation continuously, ending 
only when a specified condi- 
tion is met Its use is so wide it 
is difficult to specify a univer- 
sal method of conversion to 
ZX81 BASIC, probably the 
best being the IF., THEN 
GOTO conditional statement 
Here is an example; 

10 PRINT "ENTER YES 
OR NO 1 ' 

20 REPEAT 
30 INPUT AS 

40 UNTIL AS = "YES" 

OR AS = "NO" 
may be replaced by: 

10 PRINT "ENTER YES 
OR NO'* 

20 INPUT AS 
30 IF AS <> "YES" AND 
AS < >”NO ' THEN 
GOTO 20 

REPEAT ..UNTIL structures 
are generally far more complex 
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'han this example, and it may 
be necessary to find a means 
of conversion other than 
IF. ..THEN GOTO. For example, 
where the value of a variable is 
the determining factor, a 
FQR/NEXT loop may 
sometimes be used However, 
the possibility of using the 
IF...THEN GOTO conditional 
statement should always be 
considered and is sometimes 
the only acceptable method of 
conversion 

(xxviii) UNDEFINED 
VARIABLES 

It you attempt to use a variable 
before it has been defined or 
assigned to in a program, then 
some computers will return a 
value of 0, You get an error 
report 2 on the 2X81 if the 
variable has not previously 
been assigned to. So all 
variables must have been 
assigned to when using pro- 
grams on the ZX81 which use 
variables. 

(xxix) MATRICES 

Some BASICS have matrix 
functions which perform 
operations on arrays. The 
ZX81 does not have these 

functions, so you will have to 
perform the operations on ar 
ray elements individually, 
possibly by means of a loop 
10 DIM X(Y) 

20 DIM RIYI 

30 MAT X " P 

This particular example can be 
replaced by 



10 


LET 


N 


0 


20 


DIM 


XIYI 




30 


DIM 


P{Y) 




40 


LET 


N = 


N + 1 


50 


If N 


< Y 


THEN GOTO 



40 



(xxx) PROC, ENDPROC 

This is a method of using 
subroutines to do certain pro* 
cedures in such a way that 
among other things makes pro 
grams and listings easier to 
understand and read (it is call 
ad structured programming by 
some). It enables subroutines 
to be used specifically to do 
certain things and it is like a 
subroutine in many ways, but 
with the important exception 
that it is called by a name 
rather then by its line numbers. 
Take this simple example, 
which prints the score on the 
screen: 

100 PROCscore 

1000 DEF PROCscore 
1010 PR!NT"SCORE = ":S 
1020 ENDPROC 
ENDPROC is in a way similar to 
RETUHN in that the procedure 
comes to an end and the pro- 



gram resumes from the line 
after the one which called the 
procedure, in this case the line 
after line 1 00, The name of 
the procedure is not used in 
the 2X81 version, although it 
can be adapted for the purpose 
as the second example ZX81 
version will show The 
simplest method of conversion 
to ZX81 BASIC is for line 100 
to GOSUB line 1 000, possibly 
have a REM statement 
somewhere in the ZX81 
subroutine to identify it, and 
end the subroutine with a 
RETURN command. 

100 GOSUB 1000 



1000 REM SCORE 
SUBROUTINE 

1010 PRINT "SCORE ";S 
1020 RETURN 

It you want to retain the 
procedure subroutine naming 
facility you can use a variable 
of the same name as the PROC 
name assigned during the 
course of the program before 
the subroutine is called, and 
use this variable as the 
destination for the GOSUB 
command. You could include a 
REM statement in the 
subroutine to identify the 
subroutine and tie it up with 
the variable name used. It is 
useful to use inverse 
characters in these REM 
statements so that they stand 
out from the rest of the listing 
text. So you can make ZX81 
programs seem fairly struc- 
tured if you like that son of 
thing! 

50 LET SCORE = 1000 



100 GOSUB SCORE 

1 00O REM SCORE 
SUBROUTINE 

1010 PRINT "SCORE - ";S 
1020 RETURN 

Although PROCs may be 



complex, an ordinary 
subroutine is the best method 
of conversion to 2X61 SASIC 
using GOSUB/RETURN 

(xxxi) INSTR(A$,B$I 

This is a function that looks to 
see if there is a copy of B5 in 
A4, end if ihere is it tells you 
where the copy starts. For in- 
stance, if B$ was "PUT 11 and 
A$ was "COMPUTER" then 
the value of INSTFRAS ,B$J 
would be 4 because the part of 
A$ which held the letters 
"PUT" started at the fourth 
element of A$. If the function 
does not find a copy of 85 in 
AS, then iNSTRtAS.BSi has a 
value of 0. A special routine 
has to be written to provide 
this fund ion on the ZX 81. 
Here is one method of conver- 
ting this function to run on the 
2X8 1 See also the version 
described in IDIOT PROOF IN 
PUTS. 

1000 REM LET X - 
INSTR(A$,B$) 

1010 LETY 0 
1020 IF LEN A5 - 0 OR 
LEN B$ = 0 OR LEN 
B5 > LEN A $ THEN 
RETURN 

1030 FOR Y 1 TO LEN 
AS LENBS + 1 
1040 IF AS(Y TO Y +■ LEN 
B$ 1} - BS THEN 
RETURN 
1050 NEXT Y 
1060 LET Y = 0 
1070 RETURN 

Note that if you want to 
detect whole words rather 
than just sirmgs then you will 
have to examine AS for spaces 
or punctuation marks that 
signify the start and end of 
words. The routine above iust 
finds matching strings, so that 
if you wanted to find the word 
CAT in a phrase containing the 
word CATASTROPHIC, this 
would trigger on the first three 



letters Of CATASTROPHIC. 
See IDIOT PROOF INPUTS for 
advice on this, However, users 
of INSTR usually have this pro- 
blem so the program will cater 
for this anyway! 

(xxxii) MOD 

MOD gives the remainder of a 
division, eg. 17 MOD 5 is 2 A 
MOD B is A - (INT (A B) x B) 
on the ZX81. Note that TAB 
carries out its own MOD action 
(modulo 321 on the ZX81, 

(XXXiii) RETURN, 
ENTER 

Used normally, these corres- 
pond to NEWLINE. However, 
the ASCII code is not the same 
as the ZX8 1 code where this is 
important. 

(xxxiv) CURSOR 
MOVEMENT 

Certain programs may require 
the use of cursor control codes 
to backspace over text or 
move the PRINT position. 
Where the cursor movement is 
absolute, then a simple 
PRINT AT Y,X; may suffice, 
Screen formats vary greatly 
and since the ZX8 1 has one of 
the lowest resolution screens 
around (32 by 22 characters! , 
displays may prohibit the use 
of the same cursor controls 
Where cursor movement is 
relative {eg. backspace 1 
character! the following may 
help: use the values contained 
in the system variables 16441 
(PRINT column number! and 
16442 (PRINT line number! to 
control the PRINT position 
The values contained in these 
system variables do not cor 
respond to the normal PRINT 
AT Y.X: values. The PRINT line 
number (16442) starts off at 
24 for a Y co-ordinate of 0. 
The PRINT column dumber 
(1 6441 ) starts off at 33 for a 
X co ordinate of 0. So to move 
the PRINT cursor (1} up one 
position we could use PRINT 
AT 24 - PEEK 16442 - 
1,33 - PEEK 16441; 

To move the PRINT position 
one position to the right: 
PRINT AT 24 - PEEK 

1 6442 + 1 ,33 - PEEK 

16441 + 1; 

And to move the PRINT posi- 
tion one position to the left 
(provided the last PRINT state 
ment ended with a semi-colon 
ihis could be used to erase the 
last character printed I); 

You could save all the hassle if 
you used a variable to control 
the PRINT position as you 
would in a moving graphics 
program. 
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modified (or a SCROLLing 
display. The only facility on the 
ZX81 is for an upward scroll 
ing display {although a 
machine code program can be 
written for the ZX01 to 
SCROLL downards or SCROLL 
part of the display! Note that 
the lines in a scrolling display 
on the ZX81 are only as long 
as they need be. ie. they are 
not filled up with spaces as are 
the normal lines on screen with 
more than 3 % K qf memory at- 
tached (according to the 
system variable RAMTOP), so 
you may encounter problems if 
you attempt to PEEK or POKE 
the display. 

(xiv) Exponentiation 

Some BASlCs use the symbols 
A or f to represent exponen- 
tiation; the ZX81 uses xx 

(xv) DEF, FNR 

This is a user defined function, 
which is mainly a shorthand 
way of writing an expression. 
You could replace this by 
writing the expression out in 
full each time it was needed, or 
by having a subroutine to per- 
form the required calculation. 
Another method which is not 
always guaranteed to work is 
to assign the required calcula 
tion to a string variable and use 
VAL to evaluate the expres- 
sion, This works because VAL 
can evaluate any numeric ex 
pressions including variables 
and numeric functions, eg. if 
the original user defined func- 
tion reads 

500 DEF FNR(S) INT 
(RND x SI + 1 

2050 LET X - FNR(7) 



convert it to 
500 LET AS- "INT 
(RND x SI + 1" 

2040 LET S 7 
2050 LET X - VAL AS 

This performs the same 
duties as a subroutine might 
but you may find it easier' to 
use this method when conver- 
ting "foreign" BASlCs. You 
will find that in certain applica- 
tions it can be faster than a 
subroutine. Note that you can 
replace the S in line 500 with a 
number and use this as a 
routine to generate random 
numbers in which case you 
can omit line 2040. Who 
knows - subroutines may 
eventually become redundant! 

(xvil Random Numbers 

On machines dealing in real 
numbers, ie machines which 
are capable of handling 
floating point numbers, ran 
dom numbers are usually 
generated by the expression 
RNDlOi or RND1 1 1 or RNO The 
number yielded is usually bet- 
ween 0 (which value can be 
taken! and 1 (which value can 
not be taken!. This can be 
directly replaced by RND on 
the ZX81 , On machines which 
handle only integer numbers 
random numbers are usually 
generated by the expression 
RND (X), which usually yields 
any number from 1 to X in- 
clusive. The equivalent expres- 
sion on the ZX8 1 is iNT (RND x 
X! + 1. which yields an in- 
teger in the same range. Since 
individual BASlCs do vary, en- 
sure that the minimum value is 
1 and nqt 0- If so, omit the + 1 
in the ZX81 expression. 



Remember that the method of 
obtaining the seed for the ran 
dom numbers (if there is one) 
may weil be different. For 
what's worth the ZX8 1 's 
RAND function works as 
follows: 

The number you place after 
the word RAND is stored in the 
system variables 16434 and 
16435 after being rounded off 
to the nearest whole number. 
If this whole number is outside 
the range 0 to 65535 then er 
ror B results. If you just enter 
RAND or RAND 0 then RANO 
is given the value of the frame 
counter in addresses 16436 
and 16437. This value is not 
affected by CLEAR or HUN, 
but is reset to 0 by NEW. as it 
is at switch-on. It changes 
every time you use RND 



(xviil ASC, CODE 

ASC returns the ASCII 
(American Standard Code for 
Information Interchange) code 
of the first character in the 
string. It is similar to the 2X81 
CODE function, except that 
the numbers yielded are dif 
ferent. There is no easy 
method to convert values (a 
table of ASCII codes is given 
elsewhere in the book) except 
to add 20 to the CODEs of 
numbers from 0 to 9 and add 
27 to the ZX01 character 
CODE of any capital letters 
from A to Z, you will be given 
the ASCII code of that letter. 
Note that several ASCII 
characters, including lower 
case letters are not available 
on the 2X81. 



(xviii) READ, DATA 
RESTORE 

More BASlCs allow you to 
write a list of data elements in 
the program. When the pro- 
gram is RUN, a READ state 1 
mem is then used to transfer 
the values to an array. The 
simplest way of converting is 
to replace the lot with a list of 
LET statements. This can be 
very tedious and consume a lot 
of memory if there are several 
values. A better method is to 
use the routine in the section 
PRINTING STRINGS elsewhere 
in this book. First declare an ar 
ray with sufficient dimensions 
and enter the elements in- 
dividually by means of a loop, 
then delete the initialisation 
program and save the rest of 
the program on tape using the 
load and go routine, to avoid 
any risk of starting the pro- 
gram with RUN, and deleting 
all your carefully preserved 
variables. 

Another method is to set up 
a string array long enough to 
accommodate all the data in 
one string, then set up a 
numeric array so that the first 
element says where the first 
word or data element starts, 
the second says where it ends, 
the third indicates the start of 
the second word Or data ele- 
ment, the fourth the end of 
that second data element and 
so on Here's an example of 
this in use. The computer will 
achieve the amazingly difficult 
task Of telling you which 
month your birthday falls in tf 
you give it the number of that 
month. 

You will need two arrays, 
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AS and B$. AS holds informa- 
tion concerning the location of 
*ord& in B$. BS may be up to 
999 characters »n length with 
three digit storage in AS. You 
will need to alter several things 
n the program to change the 
number of digits that store in- 
formation in A$, 

You also need a numeric 
variable A which tells the 
ZXB1 which word you want to 
extract from the data string 
BV if like, A is the number of 
the word you READ from the 
DATA string There is no need 
for a RESTORE command since 
the variable A can simply be 
reset to 1 if you wanted to 
READ words from BS in turn. 
You Should include a line to 
preclude unwanted values of A 
in this case, less than 1 or 
greater than 12) since these 
will constitute a subscript error 
and cause the program to 
STOP with error report 3. Here 
is i he routine: 

ID LET AS = ”001 008016 
021026029033037043 
062059067075” 

20 LET B$ - "JANUARY 
FEBRUARYMARCHAPRIL 
MAYJUNEJULYAUGUST 
SEPTEMBEROCTOBER 
NOVEMBERDECEMBER" 
30 PRINT "ENTER THE 
NUMBER OF THE 
MONTH YOU WERE 
BORN IN?" 

40 INPUT A 
50 IF A< 1 OR A> 12 
THEN GOTO 40 
60 LET A |A-1) x 3 
70 PRINT "SO YOU WERE 
BORN IN";B$(VAL AS i.A 
+ 1 TO A + 31 TO VAL 
A$ IA + 4 TO A 4- 6 hi 

The numbers in string AS 
are arranged in groups of three 
lo simplify decoding, for exam- 
ple the first three digits refer to 
(tie starting position of the first 
ftord, 00 1 . the second set of 
three digits to the starting 
position of the second word, ie 
00B and so on. You may have 
noticed that there are an extra 
three digits at the end of AS 
that refer to a non existent ele- 
ment - in fact it is one greater 
than the position of the last 
character in BS and is 
necessary for the correct func- 
tioning of the routine. This is 
because, to find the end of a 
word the routine looks for the 
beginning of the next word and 
subtracts one from its starting 
position. As it stands, the 
routine allows you to store up 
to 999 characters of DATA 
because the starting positions 
are stored as three digits which 
gives you a maximum number 
of 999. To store more DATA 
than this you need to store the 




information in AS- in 4 digits 
and change the decoding as 
necessary in lines 60 and 70. 
Remember that the maximum 
value of A allowed in line 50 
should be the same as the 
number of words in BS It may 
be less if you want to restrict 
the amount of words available, 
eg anybody with a birthday 
later Than OCTOBER was not 
allowed to use the program! 

The routine runs fairl* 
quickly, and if you want to te 
its speed, make the following 
changes to the routine: 
delete line 30 

40 LET A = iNTtRND x 1 2 1 
+ 1 

70 PRINT BS 1VAL AS (A + 

1 TO A + 3) TO VAL AS 
(A + 4 TO A + 61 
_ \ 

80 GOTO 40 

What do you suppose hap 
pens if A is not a whole 
number? How could you pre- 
vent this happening? You 
could add a line like 
45 LET A = INT A 

See if you can improve this, 
possibly adding INT to an ex- 
isting line. 

(xix) Integer 
Arithmetic 

In general, always add the 
function INT before a division 
in a program designed for a 



computer with integer 
arithmetic. You may require 
brackets around the division so 
that INT works only on the 
result of That division. 

Ixx) Logical 
Expressions 

Most BAStCs allow expres- 
sions to be evaluated as true or 
false. On the ZX81 a true ex- 
pression returns a value of 1 , a 
false returns a value of 0. 
Some BASICS return - 1 for a 
true expression. The particular 
method of conversion used will 
depend on the context in 
which the expression is used. 
It may be possible to negate 
the result by simply adding the 
symbol to the expression, 
eg. LET A = B = C may be 
replaced by LET A = - IB 
C). This method will not work 
all the time and hence it may 
be necessary to completely 
rewrite the expression for it to 
work properly on the 2X81* 

(xxi) DIM 

Some BASlCs allow you to 
write several DIM statements 
on one line such as DIM 
AS(9),B$I8),C$I7), You will 
have to replace this by in- 
dividual DIM statements on 
separate program lines. If the 
program calls for arrays with 
names that are more than one 



letter long, then these have to 
be replaced by single letter 
names like AS or B, if you do 
not have enough letters 
available then you may be able 
to declare additional dimen- 
sions to the existing ones for a 
certain array and use the extra 
dimension to replace an array. 
Programs that cause this pro- 
blem are generally too long to 
fit into a 2X81 anyhow, 
Beware of the zero subscripts! 

(xxii) GET. GETS 

This is a function that reads 
characters or values from keys 
pressed on the keyboard. It 
takes various forms on various 
computers, but in general it 
waits until a key is pressed 
before it goes on,, assigning 
either the character correspon- 
ding to the key pressed or the 
code of that character to a 
variable For example, GET AS 
or LET AS = GETS, You could 
do this on the 2X8 1 : 

1000 LET AS - INKEYS 
1010 IF AS - " "THEN 
GOTO 1000 

This would return the 
character corresponding to the 
key pressed on the keyboard. 
If the function was to return 
the CODE of the character 
[NOTE: this would be ASCII 
code, which returns complete- 
ly different values to the ZX8 1 
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16K Came 



Dodgem 
Chomp 



Tim Rogers from Richmond turns his 



programming skill to create _ 
Dodgem car' type program called 
CHOMP. 



You are a hungry snake on an 
oblong course filled with dots of 
food. By typing in HUN you 
start the little creature chewing 
its way a mi ^clockwise round 
the course leaving crumbs in its 
wake. You cannot stop it or 
reverse its direction, but when 
you get to one of the four gaps 
yOu can change lanes by press 
mg one of the four arrow keys 
corresponding to the direction 
you want to go in. For example 
if you are heading north and 
want to change to a lane further 
on the inside press the left ar 
row key (key 51 However, life 
is not that simple for this 
hungry little snake as there is a 
rather nasty monster going in 
the opposite direction (clock- 
wise round the course l which is 
determined to eat the snake- It 
bumps round at the same speed 
as the snake but has less 
manoeuvrability when it comes 
to changing lanes: Whereas the 
snake can change up to four 
lanes per gap. the monster can 
only change one lane. 

The monster is always out to 
get you and will try to be in the 



same lane as you and thus 
cause a head-on collision and 
swallow you up, Thera will 
atwaysbe a barrel somewhere 
on the course which the snake 
will swallow even more readily, 
but beware, once eaten, a 
space will remain which the 
monster will treat es a gap and, 
if necessary, use it to change 
lanes. Ordinary dots score one 
point each when eaten; barrels 
score five. The snake can go 
across crumbs where dots have 
already been eaten but it will 
not score points. Once all the 
dots have been eaten the snake 
will begin to eat crumbs leaving 
behind dots, and when all the 
crumbs have been eaten the 
snake will begin to eat dots 
again, although you have to be 
very good indeed to get to this 
stage- 

ln theory the game can go on 
forever but because of the bar- 
rels Tim Rogers thinks that the 
highest possible score you 
could get is 44256 (5 * 208 + 
208 1 1 . His record is about 450 
or so which, with a little prac- 
tice. could easily be beaten. 



1 REM 

2 GOSUB 1000 

3 5L.OU 

4 LET HI=0 

5 LET 5=0 

6 LET SI =0 
0 RftND 

10 PRINT 




25 LET 0=0 
30 PRINT 




00 FOR R=1 TO 



110 PRINT 

mmt&m ■■ , trf 31; 

120 NEXT R 
i0 PR INT 



14-0 PRINT 

iM'fn&f 

160 PRINT 
» JB « If 1 

170 PRI NT 
180 PRINT 

- - m 

190PRINT 



J TOB 8; "] 



* . . 



202 LET U =224 
205 LET G = 14. 
207 LET H =27 
209 LET UlsU 
10 PRINT 



215 LET RlzPEEK 16396 +25£*PEEK 
16397 








16K Came 



hk 



220 LET 

225 LET Lft = l 

230 LET fl=flX467S 

235 LET LB=1 

240 LET Bsfil4299 

245 LET R2=9 

250 LET C =1 

252 LET G=ftl+IHT (F«ND»660) 
254 IF PEEK 0027 PND PEEK 



GOTO 485 
LET Y - -33 



O < > 1 



THEN LET V1=M1- 



RETUfiN 



GOBI) 



4 THEN GOTO 252 

255 IF PEEK C=H 

1 

256 POKE 0.-52 
25V LET U=U-1 
253 IF 8 > 2 THEN 
260 LET O = - 33 

270 IF R2 -H THEN LET 3=8+1 
280 IF PEEK (R+C)“iaS THEN 

5 4 00 

280 POKE R ,Gi ( i = H J + t R 2 ~G J 1 
292 IF 8=01 THEN GOSUB 9©0 
295 IF IHKEY$ t > ** " RND PEEK lft+r 
J =0 THEN GOSUE) 700 

300 LET ft=ft+C 

301 IF ft=Q THEN LET 51=51+5 

302 IF ft = O THEN GO SUE 252 
304 LET ft£=PEEK ft 

IF PEEK ft — 12 THEN GOTO 500 
POKE ft. 24 

IF PEEK 1Q+D) =128 THEN GOSL 



305 
310 
320 
B 450 

330 

335 

then 

337 

340 

345 
350 
360 
370 
400 
402 
4 05 
4 10 



POK E 6.61 

IF 51 = 0 'NO 0 = 0 RMD LflOLB 
GG8U8 5O0 

IF Blo0 THEN LET 0 = 0 
LET B=B+D 

IF PEEK 6 = 24 THEN GOTO 500 
LET B IsPEEK 5 
POKE B 12 
GOTO 270 

L.ET X = 0 

IF C=1 THEN LET X = -33 
IF X= 33 THEM GOTO 435 
IF Cr-33 THEN LET X=-l 



47S IF Y=-l THEN 
480 IF 0 = -i THEN 
485 LET D=Y 
490 RETURN 
500 POKE ft, 2 3 
510 FOR M=1 TO 26 
520 PPHD USR 16514 
530 NEXT M 
535 LET 3-3+51 

590 SLOW ^ „ 

600 PRINT FIT 9/9; “SCORE® / S 

605 IF HI <5 THEN LET Hl=S 

610 PRINT TftB 9; "HI -BCORlH'' , HI 

620 PROSE 35O00 

630 CL S 

640 GOTO 5 

700 LET R3=R 

70S LET ft INKEY' % 

710 LET Rsf) + H (INKEY*= ‘8 M ) - t INH 
EYf = "5") ) HRE5 C=33) + i (INKEY*="€ 

' 5 - (lNKCY$ = ' r 7 } ) *331 fftBS C = l) J +2 

720 IF R>R 1+726 OR ft '.Rl OR PEEK 
ft<^0 THEN LET ft -ft 3 
730 IF P=ft3 THEN RETURN 
740 LET LS=LR+ (C=-l) * (R$="6 M I + ( 
G =1> * i R $ = *’ 7 " } + t C = —33) * \R%~" S'* ) + ( 
P —331 *• tot -." R’* 1 

750 IF LS=Lfi THEN LET L5=Lft-l 

755 LET Lft = !.S 

760 RETURN 

300 LET 0=1 

310 LET Dl = t> 

820 GOSUB 450 

630 LET 02 =D 

340 LET D=D1 

850 LET U =Lft -LB 

860 IF U>1 THEN LET Usl 

870 IF U<-1 THEN LEI W=-l 

375 LET LB=LB+U 

380 LET B=B+U*D2*2 

390 RETURN 

900 LET 51=31+3 

910 LET 5=0 

920 LET G=K 

930 IF H , > G THEN GOTO 950 





4 15 


IF X = — 1 


THEN 


GOTO 435 


940 


LET 


H = U 










420 


IF C=-l 


THEN 


LET X=3 3 


950 


LET 


HI -V 










42S 


IF X = 33 


THEM 


GOTO 435 


350 


RETURN 








m 


430 


IF C =33 


THEN 


LET X=1 


1000 


LET 


H$s" 042 


012 


064 006 


020 




435 


LET C=X' 






043 


025 


126 25a 


113 


032 003 


016 




440 


RETURN 






248 


201 


19© 126 


119 


02 4 242 ” 






4S0 


LET Y =0 






1010 


F ft ST 












452 


IF D=-33 THEN LET Y=1 


1320 


FOR 


H = 1 65 1 4 


TO 


16533 





455 IF Y = -33 THEN GOTO 485 
460 IF 0=1 THEN LET Y-33 
465 IF Y = 33 THEN GOTO 485 
470 IF 0=33 THEN LET Y = -l 



1030 POKE M,UftL M$ f TO 
1O40 IF TO ? 

1050 HE- M 

1O60 RETURN 



3 > 
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Spectrum Programs 



Spectrum takes off 



The sound and colour on the 
Spectrum are two good 
reasons for buying one — and 
these three programs, one 
each by Alan Gunnell, Chuck 
Hopper and Anne Marshall 
show the sound and colour off 
to advantage. 







Final circuit 

Our first program FINAL ClR 
CUlT — was adapted from a 
ZXSO program I2K 
RACETRACK \ first published In 
the monthly magazine, INTER 
FACE. 

It is easy to play r and because 
it ends up giving you a score 
after each Tace' r acts as a 
challenge to play it over and over 
again, trying to increase your 
score, There are three 
racetracks' on which you can 
drive at varying degrees of dif- 
ficulty. 

Throughout the race, you are 
asked to enter your choice of ac 



celeretion and gear setting. 
You'll soon learn the effects 
these have, Yourscore is shown 
at all times [line 220), and a final 
score is given at the end. Your 
feedback (including such lines 
as 'Driver behind is hooting, 
hurry up' if you're dragging your 
heels) is in words, and appears 
throughout the race. You'll find 
there is a great tendency to 
crash, and your vehicle 
manages somehow to survive 
an infinite number of crashes. Of 
particular interest is line 290, 
which takes the place of five 
IF THEN statements of the type 
IF H = 5 THEN LET bS - "oily 
straight" and so on. 



i® 

.2 

1 4 



wO 




REM Final Circuit 

REH Rdapted from ZXSO 

rem program by Al an Gunne L 

P EM First published in 

RHM INTERFACE 

REM 



LET a =5 LET g=l; 
-ORDER 1 : PAPER 7: 

INPUT "Uhich track 



LET b=3 

INK © 
f.3 TO Si 



- v 3 ZR v - 3 THEN GO TO 55 

CO LET x=0 
40 LET l=10Ofy ty 
c® L ET s = ® 

e “! IF .1; =10 THEN STOP 
50 LET isxtl 

i i© IF x =10 THEN PRINT INK RND -Jf 
'-.TAB B; "THE RACE IS OUER“‘TAB 4 
‘Score is ■*: i ■■ out of ". 100 +v* 
POKE =3692,.-!; BORDER RND*7-. 

- EEP . 02 , RND *30 : GO TO 90 

*10 GO SUB ISO 

113 FOR t =1 TO 50; BEEP .02,1; 

' iEXT t 

*15 GO SUB 270 
i = 0 PRINT INK RM&*6. bS 
12S GO SUE 145 
130 GO SUE 35® 

135 PAUSE 5® 

14® GO SUE S TO 

j. as go to ee 

145 F OR t = 1 TO SO BORDER RND *7 
NEXT L: BORDER 1 

149 LET 5 =ABS ( S + ( a * a ) - i b * 15 ) + t 

P ff ) 



15® PRINT ' ' ' ' PAPER 2, INK 6 .; " 
3ear ";ji; ” , speed " ; s 
ISO GO SUB h 41000 

ISO BORDER 1: INPUT INK 7; "Sfi Ifi 

a a year c i to i®> . g 

19© IF g < 1 OR 9 >10 THEN GO TO I 

. 1 ^. rp,. 

'200 INPUT INK 7,i "En ter accelera 
tjon (© to le) ” ; a 
21 ® IF a<l OR a > 10 THEN GO TO 2 

0C 

s SO PR 2NT INK RND * 6 ^ "Current sc 
ore is INK 2. I 

240 INPUT PAPER £, INK S . " Er» t e r 
braMng r© TO 101 " ;b 
250 IF b (0 OR b^i© THEN GO TO 2 
40 



260 
270 
290 
h =5 
e r ** 
s t r a 
.34 © 
35 0 
3b0 
2#qi 



RETURN 

LET h = I NT (RNDiV ) +1 
L ET t$= ("Oi L y Straight” AND 

b. =4 f t ("co rn 



t * (“hairpin " AND 
AMD h =3 1 4 1 " ben d ■* 
i 9 h t “ AND h = U 
RE i URN 

IF a =® THEN LET 



PND h = 2 ) + I 



a -1 



LET S =m 63 is + Nfa) -IbflS) t-l 



370 IF Sri© THEN LET S = 10 
350 IF S <15 THEN PRINT ' ' ' ' ' IN 
K S; "Driver tehjnd is h o 0 t i n q ‘ 1 : 
PRINT * INK 1 ; "Hurry up" 

400 RETURN 

100 C IF s f 90 THEM PRINT INK 2; "Y 
ou re speeding. ..slow d o iv n t " , le 
t 1=1-5 
’010 RETURN 

ZOO® IF & >4© THEN BEEP 3 ,50: FOR 

9=1 TO 2© BORDER RND 4 6 : NEXT q 

PRINT INK 3; "Crash " 

-01® IF b o THEN PRINT IN* 2, " Cr 
ash" BEEP .5,20 BORDER RND *6 ; 
‘-'AUBE 20: LET t = l-9 + INT ( RND *10 ) 

2020 RETURN 



3©0© IF s 25 THEN FOR r=l TO 1© 
PRINT INK RNO*e, "Crash ! ! 1 1 M ! i : 
" ; NEXT f LET l = L -10 
.. 3 10 RETURN 

i®00 TF s -3=- THEN PRINT INK 2, * * 
-ET L=t-1© 



iOl® RETURN 

_000 IF s>SO THEN PRINT INK 2; "C 

ccccc rrrrraaaassssshhh! ! * * ! " ; LE 



T 1 = L - 1 0 

.JOB FOR t -1 TO BO PAPER RND #7 
CLS : NEXT t: PAPER 7 

301© IF b > 3 THEN PRINT “Crash! ! " 
LET L=l-10 
“020 RETURN 
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Spectrum Programs 




Vegas Breaker 

Chuck Hopper's program — 
VEGAS BREAKER - -s a varia- 
tion on the old FRUIT MACHINE 
favourite, which costs you an in- 
flationary $1.50 a spin, From 
Time to time the HOLD option 
will come up You can hold ail 
four reels if you like. When 
HOLD comes up, you just enter 
each number you wish to hold. 



pressing ENTER after each one. 
When you have held enough, or 
if you don't want to hold any, 
enter 5, then press ENTER 
which gets you back to the next 
roll . Note line 40 (POKE 2 3692 , 
1 ) which keeps the screen 
scrolling, without you having to 
respond to a 'scroll?' query- The 
use of this POKE is discussed 
elsewhere in this issue, in Tim 
Hartnell's article on using Spec- 
trum colour. 



, 9$$$$$$$ THREE OF A KIND} $$$5 

S'; BEEP PRINT YOU WIN 

*5''. LET MONEY “HONEY +S . GO TO 41 
DO 

404© IF fli3>=fttar:i AND =9(4.1 

THEN PRINT INK 6 ; PR PEP 2; "JJSJS 
iti TRi; if TRIG ss ssiif 1 : beep 

2.+© PRINT ""YOU WIN $7 , 50" . 
LtT MONEY -MONEY +7,5; GO TO 4100 
Ir Rfl> +Rfi)=10 T 

HEN PP IN" p.-, r-EP 2-.. ^4 

P ER D;" BnRBHERQQ! ! " : BEEP 2,-UU 



’Hi 5 15 ROUND 14- 

ub nftUE $33 
ARE53 RNY KEY TO ROLL 



: *■ + l 



. OU NQU MHUE $31, *3 



10 REM UEGAS BREAKER 

20 POKE 23609,100 

30 GO SUB 9000 

40 POKE 23692, -I 

50 PAPER O: CL 5 . BORDER 0 



IN 



P0 PRINT ' ' ' PAPER 
15 IS ROUND 'YROUND * ' 
TRUE $ MONEY *' TAB 2 ; 
EY TO ROLL " 



2, TAB 2; "TH 
TAB 2; "YQL* 
‘PRESS ANY 



70 IF INKEY THEN GO TO 70 

50 IF INKEY*-" “ THEN GO TO 30 
: 5 POKE 23692,-1 

90 FOR G =1 TO SO. BORDER RNB + 7 
DEEP .01,60-6; NEXT G. BORDER 



-DO FOR Jai TO 4 

110 IF W(J) =J THEN CO TO 15P 

120 LET AtUi*INT fRND + 4.1+1 

. 4.0 BEEP ,1,50/J 

150 NEXT J 

155 LET AOUNDcROUND +1 
j.60 GO SUB SOOO 
155 GO SUB 4300 

170 IF RND > . 7 THEN GO SUB SBOO 

PRINT AT 1,2 
AT 1,25; INK 

PR INT ; NEXT 



175 FDR T = 1 TO 49, 
INK RND *7; ■ ■ 

PND #7; " ■ ’ , NEXT T 

i77 FOR T-l TO 25 



ISO IF MONEY >0 THEN GO TO SO 
1^0 PRINT ' ' ' TAB 5; "YOU SURUIUE 
■ ROUND; " ROUNDS " 

135 BORDER RND #7 

200 PRINT "BUT NOW YOU ARE BPOK 
E RND THE " 

205 BORDER RND *7 

210 PRINT "C A 3 I N O I S C 
L O 5 E O * " 

215 BORDER RND+7 
220 POKE 23592,-1 
=30 PAUSE 10 
240 GO TO 190 
-700 REM 4# MONEY * * 

1305 PRINT ' " ' . POKE 23692,-1 
4010 LET MONEY =MONEY - 1 , S 
^020 IF Ail) =A(2.i AND A (£} tA( 3 ) 
AND A f 3 > ^ A ( 4 .1 THEN PRINT INK S ; * 
£££££ JACKPOT! .» J J ££££££££££" 
SEEP 2,19: PRINT ' "YOU MIN $19 

LET MONEY “MONEY +10. GO TO 4 

Y 00 



-C50 IF (ft (1} -A 1 2) AND t A ( 3 > = A 12 
3R h i4; =A i2) > j OR H < 1 ) -H [2) AT 

C R<a? =R ( 4 ; OR Hl 2 .: afli. 3,1 AND A (j 
■ =H ( 4,i THEN PRINT INK 5; PAPER ; 



^RINT ''"YOU WIN *7.5011"; LET 
MONEY * MONEY +7.5 

+100 FOR T-l TO 20. BORDER RND +7 
SEEP , 0 1 , T ; NEXT T; BORDER 0 

+10S PRINT 

1110 FOR T-l TO 64: PRINT INK RN 

- +7; ; NEXT T 

4 120 PRINT ' "TAB B; "YOU NOW HAUE 
5 " , MONEY " ' 

4 130 FOR T = 1 TO 64: PRINT INK RN 

D*7; : NEXT T 

414C PRINT 

4150 POKE 23692,-1; PRINT : PAIN 



4160 DIM Mt4,» 

4170 RETURN 

5000 REM +* SPIN ** 

5010 FOR T =1 TO 50; ©ORDER RHD + 7 
i BEEP , SO/T/S; NEXT T BORDE 



5020 PRINT ' ' ' TAB 4; 

5330 FOR 0-1 TO 4 

5040 IF fl(jj al THEN PRINT INK 2 ; 
. BEEP .1,10 

5050 IF A f U.i «£ THEN PRINT INK 7 , 
,:■**■ ; SEEP .1,20 

506 0 I F flij} =3 THEN PRINT 

-2^— 1P? PfU>^4 THEN PRINT 
ZWMM " ; -' BEEP .1,40 
f 0 ?n PAUSE 70 
503© NEXT U 



INK 4. 
INK 5; 



5100 

_. lSiJI? 
"32© 



RETURN 
REM ** HOLD 
DIM H(5J 
BEEP .5,1 



* * 



6025 POKE 23692,-1 

6030 PRINT ' ' INK 6 , "ENTER ANY N 
“1SER (3) YOU" 

SO40 PRINT ' INK 6 ; "WISH TO HOLD 
ENTER 5" 

0050 PRINT " INK 6 ; "WHEN YOU HAU 
7 FINISHED" 

5060 INPUT O 

6070 IF GW >5 THEN PRINT INK 2 ; Q 
6060 LET M(0} =0 

6090 IF GW >5 THEN GO TO 6360 
SI C0 RETURN 

9000 REM ** ASSIGN UARIAELE5 ** 
3010 DIM AiS) ; DIM Mf5) 

9020 LET MONEY s 7 . 5 
9030 LET ROUND =1 
5O4.0 FOR Tsl TO 20 
BEEP .2,2*T 
NEXT T 

9070 BORDER 7: PAPER 7; CLS 

^060 BORDER 0; PAPER 0 . CLS 
3090 RETURN 
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Spectrum Programs 



LET GsGtl 
130 FOR U - 1 TO 13 
130 FOR B = 1 TO 13 
110 LET F=U+10*B 

, X £ G * 1 Thl^N GO TO 250 
190 LET H=0 
300 FOR T=i TO S 

310 IF RfFtE (T) +1) aC THEN LET M 
-H + 1 

330 NEXT T 

330 IF R(Pj sC RND H C > 3 AND H<>2 

1 HEN LET L (F) =Z 

= 3S IF A fF) =Z fiND H?3 THEN LET 
L IF) =C 

2 40 NEXT B; BORD ER RND tT : NEXT 



Living colourfully 

Anne Marshall has turned her in- 
ventive fingers to programming 
this variation of John Conway's 
game of LIFE . It makes good use 
of the colour available on Spec 
trum. and shows a novel ap- 
proach to the program. We ll be 



discussing the game of LIFE in 
detail in the next issue of ZX 
Computing , and telling you how 
you can write a program to play 
it from scratch working it out 
from the primary algorithm, But 
for now, save all that thinking, 
and give Anne Marshall's pro 
gram a whirl. 



LIFE in prograss 



5 REN LIFE - ANNE MARSHALL 
10 DIM fl 1145) : DIM L(145) ; DIN 

E (©) 

IS LET G -0 
20 FOR T=1 TO S 

2 B READ Z: LET EfTJaZ: NEXT T 

30 LET C -CODE ‘ ; LET Z = IPS 

35 BORDER 1; PAPER 0: CL 5 

40 FOR B - 1 TO 12 
50 FOR D*1 TO 13 
60 LET R(fiflPiD) =Z 

T0 IF PND>,45 THEN LET A (B+IO* 
0? — C 

B© LET L <E + 10»P) 

90 NEXT t>: NEXT & 



2 45 BORDER 1 

250 FOR M=ll TO 144: LET flfM)=L 

.Hi ; BEEP .005,M/3: NEXT M 

2S5 PRINT AT 5,0; 

260 FDR U=1 TO' 13: PRINT TAB 4, 
270 FOR 8=1 TO 13 LET F=U+10*£ 

PRINT INK 6. CHR$ A fFj . " **j 

NEXT B PRINT next ij 
385 PRINT AT 3.10; PAPER 2: INh 

6; "G*n* ra ti on ";G: BEEP ,3'.so 

390 GO TO 100 

300 DATA 11 , 10,fl, 1, -l, -9, -16), -1 
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Personal Software is a new quarterly publication from the people who 
brought you Computing Today, To celebrate the launch of the BBC 
Microcomputer our first issue will consist of more than 20 programs 
covering Domestic, Financial, Educational, Games and Scientific areas. 

All the programs are fully tested and documented and the listings have 
been produced directly from the BBC Micro to eliminate errors. As an 
additional service we are offering copies of the programs on tape through 
our CT Software organisation. 

As well as featuring the best software from previous issues of Computing 
Today converted for the BBC Micro in order to show off its advanced 
features, the publication also includes a number of specially commissioned 
programs which reveal even more special functions. 

If you own or have ordered a BBC Micro, or are just looking for a 
collection of Extended BASIC programs to convert to your system, then 
you need Personal Software: BBC Programs, 

Personal Software will be on sale at your local newsagent from Friday 14th 
May at £1.95 or you can order directly from us at £7.80 per annum or 
£1,95 per copy. To ensure a single copy or a complete year's supply fill in 
the form below — you can even spread the load with your credit card. 



SUBSCRIPTION ORDER FORM 




51 3, LONDON HOAD, 
THORNTON HEATH, 
SURREY, 

ENGLAND. 



Please use BLOCK CAPITALS and include post codes 
Nam e Mr Mrs Mfss, 

K^fdiibgJf 

Address 



Please commence my subscription to PeisonaJ Seliwure with 
the issue 

SUBSCRIPTION tick at 
RATES uppropiia!*; 



£7 &D iot 4 mufti il 96 ios -a 

U K copy of tbt mu# 



Signature 

Date 



L 



02 SummeT 



f am enclosing my (delete as necessary/ 

Cheque Postal Order International Monty 
Order hr £ 

i made payable fo ASP Ltd) 

OE a 

Debit my Access Bat day card * 

{ ' delete Of necessary) 

i 
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zxso Games 



Magical mischief 



Kar wing wong from Canada has provided us with a couple of 
brain-stretching programs for the IK ZX80 — MAGIC SQUARE 
and ZX REVERSE. Both programs can easily be converted to run 
on the ZX81 (where more than IK will be required! 

or the zx Spectrum. 




When the MAGIC SQUARE pro 
gram is first run, you'll see a 
three by three grid, partially filled 
with black blocks The object of 
the game is to create a magic 
square by putting numbers in 
the place of the black blocks. 
The arrangement of the blocks 
can be changed by entering a 
number, from one to nine, with 
each number representing a 
position on the grid as follows: 



123 
4 5 6 
7 6 9 



When a number is entered, 
certain blocks will be reversed. A 
magic square is formed when 
the whole grid is black, except 
for the central Square. 



Here is the code to help you 
crack the Magic Square 
1 1 I When a number belonging to 
the corner (1 , 3, 7 or 91 is entered, 
the colour of that quarter of the 
whole grid will be reversed. For 
example, when one is entered, 
the colour of the numbers 1,2,4 
and 5 will be reversed. 
l2l When a number correspon- 
ding to the middle of one of the 
four sides is entered ire. 2, 4, 6 
or 81. the colour of that whole 
side would be reversed. For ex- 
ample, when a four is entered, 
numbers 1, 4 and 7 would be 
reversed. 



13) When the centre one is 
entered (ie. number 5, numbers 
2, 3, 4, 5. 6 and 6 would be 
reversed . 



The magic square is made 
whan the colour of numbers 1, 
2. 3, 4, 6. 7. 8 and 9 are black, 
and the colour Of number 5 is 
white The computer will tell you 



the number of moves you made 
in order to finish the square, and 
it win only accept a number in 
the range from one to nine. 
However, the program will stop 
when you enter a letter, if you 
feel living giving up 



5 

10 



128 



DIM AtSJ 
20 LET B - G 
30 FOR A- 1 TO 9 
40 LET K HNDt2l 
SO IF K = 1 THEN LET At A) 

60 IF K=2 THEN LET A|A) • 0 
70 LET B B * K 
00 NEXT A 

90 IF B =8 AND A(5) 0 THEN RUN 
100 FOR N 0 TO 2000 
110 LET C-0 

120 PRINT' MAGIC SQUARE” 

130 PRINT"—* 

140 PRINT 
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ZX80 Games 



15G LET D = 0 

160 PRINT"! AAAAAAA1" 

170 FOR A = 1 TO 9 

180 PRINT'fA)" CHRSSlArAl): 

190 IF IA 31*3 A THEN PHINT"iAi” 

200 IF (A 31*3- A THEN PRINT"! AAAAAAAI" 

210 LET D = D + A|Aj 

220 IF D 1024 AND A<5) - 0 THEN GOTO 470 
230 NEXT A 

240 IF C - 1 THEN PRINT B;" IS NOT BETWEEN 1 AND 9. 

DUMMY" 

250 PRINT 

260 PRINT-ENTER A NUMBER (1 TO 9)'* 

270 INPUT B 
280 CIS 

290 IF B < OR B > 9 THEN GOTO 540 
300 LETAIBJ ABSIAIBM28) 

3*0 LET K - 1 

320 IF B - 3 OR B 4 THEN LET K B 1 
330 IF B - 6 OR B 7 THEN LET K 9 8 
340 IF NOT! B 2) *2 B AND NOT B 5 THEN GOTO 410 



350 IF B 5 THEN GOTO 370 

360 GOTO 430 

370 FOR K 1 TO 4 

380 LET A(2*K1 AflSfA<2*K) 1281 

390 NEXT K 

400 NEXT N 

410 LET A!5I ABS(AI5) 1281 

420 LET B (5-BM2+B 

430 LET A(B * K) ABSfAlB ► K) 178) 

440 LET A(8 Kl ABStA(B K) 128) 

450 NEXT N 
460 STOP 

470 PRINT" YOU DID IT )N ":N/’ MOVES" 
480 CLEAR 

490 PRINT 'TYPE Y TO PLAY AGAIN" 

500 INPUT A$ 

510 IF AS "Y” THEN RUN 

520 CLEAR 

530 LIST 

540 LET C T 

550 GOTO 120 



40 LET A( A) - RNDI9) 

50 FOR B = 1 TO A 1 
60 IF A! A) - AIB) THEN GOTO 40 
70 NEXT B 
80 NEXT A 
90 FOR 0 - 0 TO 2000 
100 CLS 

110 PRINT/’ZX REVERSE" 

120 PRINT/'--- 

130 PRINT 
140 PRINT" ''; 

150 FOR B = 1 TO 9 
160 PRINT AIB);" 

170 NEXT B 

180 PRINT 

190 PRINT 

200 FOR B 1 TO 9 

210 IF NOT AIB) B THEN GOTO 240 

220 NEXT B 

230 GOTO 470 

240 IF C 0 THEN GOTO 280 

250 PRINT 

260 PRINT" PLEASE INPUT AS INSTRUCTED" 
270 PRINT" I AM JUST A DUMB COMPUTER" 
275 PRINT" YOU KNOW" 

280 PRINT 

290 PRINT" ENTER A NUMBER12 TO 91" 

300 PRINT" OR TYPE 1 TO STOP” 

310 INPUT AS 

320 IF AS "V THEN GOTO 520 

330 FOR A 30 TO 37 

340 IF AS CHRSIA) THEN GOTO 370 

350 NEXT A 

360 GOTO 540 

370 LET C 0 

380 LET A A 28 

390 FOR B - 1 TO A 2 

400 LET E A1A> + A(B> 

410 LET A(A) - E AEA) 

420 LET A(B)-E AlAi 
430 LET A - A - 1 
440 NEXT B 
450 NEXT D 
460 STOP 

470 PRINT ' YOU DID IT IN " O ' MOVES" 

480 PRINT 

490 PRINT" TYPE Y TO PLAY AGAIN" 

500 INPUT AS 

510 IF AS "Y" THEN RUN 

520 CLEAR 

530 UST 

540 LET C 1 

560 GOTO 100 
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ZX Reverse 

When this game runs, you'll see 
3 random sequence of numbers, 
from one to nine. The object of 
the game is to get the numbers 
back in order again in as few 
metres as possible. 

Here's how you do it. If the 



numbers were arranged 
286491537, and you entered 5, 
then the sequence will become 
946821537, that is. the first five 
numbers would change places. 
The computer keeps track of the 
number of moves you’ve made 
and will know when you've got 
the numbers back in order. 



5 LET C-0 
10 DIM Af9) 

20 LET Aft) RNDI9I 
30 FOR A - 2 TO 9 




MICHAEL ORWIN'S ZX81 CASSETTES 

THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT LOW PRICES 



QUOTES 

O'wni Cflietl# two >1 v*py gi*od 
* *1 H C on! pi n I ig d *4H rfwi gnefl gam** *n mb 

Qlf#r jM*n1y vferirTy ii*bl t h-i>iC# Jim 1 tuft 

H&m in# ZX SolTwir# p#vi#W m 

V&yy L’ompur*- May fl? 

I rvid yoiji Uric! Ljiurrp l *14 d#- 

nghftfrd w-Eft in,* r r ^ 1 f.juiftir* 

P P 1 1 b* rh r>rt L - 1 "HXin N A 1 U 

! b#cn mlf-nd-rag k* * 1 1 !# tD yd.j *0* iom# dayl 

10 i*y r^i >w much | e-n|Oy or- Cjiidffe 

*+iiCfi ¥ fry lupt ’-i^d m# Wish #ar!i#r Ihjt m^rnri 

E ** -,WJ 

i pr^pouniy rvougriE *i*ur Civ**!!# Qn* andean- 
nw it let bs gooo *• lu# tg* m&ney 

R»Cb#rd 

P»*S^!*§ O'p-PClDf 
M 1 n.i 1 >r udofmatiQn LEa 



CASSETTE 1 

(eleven Ik programs) 

mien.*# c fj'rt* 

Rfat* 1 1 ■ idt**V **MJHnSQm U I"^i F“irw^ 

■ J"Qf* Soyncmg M(r-a Bug i£i«i 

fcAk-f 

1 Ching M-iiiVrmirKl Rnbots 04 ii£ Hdng#tii#i PLUS 
LArgr *C*iffr rffviVn &? *nd Ma** flf D#ifH 

ii^ad^ 1 g* you gif 1 ifc* 

€*1**11? Oft* {«u OIQ 



CASSETTE 2 

Ten games in Basic for 16k ZX81 

Cavil*™* Tw (flrtwifti flpwfij A^iii ljv'h 6ivn 
iNo^d MiMpnupfl ft«- ling lei Cutu Hc*ui*f[# 
P**my £pvfl*f and Gu** Coifimartij 

CnMllp T ■M.J LLrltl tj 



CASSETTE 3 

8 programs for 16k ZX81 

STARSHIP TROJAN 

ReCJ” yijyf SVifiOip 
Mflfl >JiHAl1C*r frtril«> 
N*+*rd* include aijjbyaui 
Non radiBl^on **rap*i3 
biOJi^giLii and 

^Jfvft^lft 

STAATPEK J fl!i Ir'-.I- ‘I 1 1 ■ I" I hi 1 1 1 A 1 '• ' . * I 

,kLf¥*rifurft IJ im** V«ri4b>«* K'lhflcm rtlfcihilily 

Jrtd grjp-fnc otirilun iQ’pf'iJD backing 

PRINCESS OF KHAALA. , -mf 

BATTLE Slr«t*gt gamr r i?r 1 its J [*iayefn 
KALABRlASZ A ■ ■ 3 , Q*rn« 1 . 

POirvllm Nil** 

CUBE Cute nrfiulalQf *iilWo1» ol lunctiona 

.ne.iud*nq HacMi^p 

St Cftt f ME SS AGE s T r * * 4 v*Jr C edr n 3 El r : 1 ,3 r fc , n- 

|V •#<*? f^Pp l$*t- jF 

MARTIAN CRICKET A Ol.’ nidic !>vi- giine 

■ I u I jfcl 1 if .i^Ii^p f h ( 3111*1 in^H 1 -r' rTiirbifl * 1 cnd^’ Th^ 
it t*riatiip and *cv lop vprtd iv YEfy fail 

Ca«t*tt* 3 CDtll £5 



CASSETTE 4 

8 games for 16k 



ZX-SC RAMBLE TTiicSKne ccd«i 




&C mb *rvu tmt&r yfllJf lbtr>yflb Ihe ?^-«*f. fi«l LA¥*V 

QUNFIQHT INVADERS 

imKh.rif CCKle* 




GALAXV INVAPFRS • nf.-.r- — I - 1 
f I*hMi ot awcop If>g and diMi ^9 A er- crifr 
SNAKEBITE imai’- m- jdr 

Eal itie u*Ipm‘ .1 #af% you Vai.abi* vpeeu n-*ry 

i*«l al top 5 prod' 

LIFE m^fh-rie c«H 
A Zftfl I 1 itfi^n Q 1 1 tir gam# 

XDTfC TAC-IOE H.t 

ypn a 4^4 p 4 board 1*i.v n ,1 gam* loFl^ftiri-fi n 
II bP-ry nard fp h*it Ih# COrTvpuCff Jt lE 
f p| E nr 6 if# Irt mACfi^n* [o4p because Ihn '9 

much 1 pal lc-y than Hasic tr>#v* g a m* 1 . *r>- 

prekiduiiy J Sttttdnt*ni 

Cllt*M* 4 (Mil li 
FUNGAL 01 PS iMacb.^ii C*d*i 




Recorded on qualify cassettes, sent by first class post, from; 

Michael Orwin, 26 Brownlow Road, Willesden. London NW1G SQL (mail order only please) 




twn&uiitt aftftouftc* 

80K 

SPECTRUM 

ftOYr aHhiriiEri* fpr Hi* pnem of * ARK rh*d^ 1 ' wrth 

out $F 0 Q low powvf PooA^ikli 



Functionjilly -donlicaf La Iti* SincHir 32K lrll*tnM plug in ajpani UQfl but Wfrh doutiln 
ifw chpblUw 1 fi 4 K :• :tw SPBQ plugri Mio Ht* tocliali pfovidad on fh* 1 &k SPECTRUM 
by Smdtir Ich hit 32 K mpini^n board In ■troebonv to our Uiy*t high, plindad mill! 
filtmg w*ry linpl* -nO*Bd 

TM SPBG m no way Nibd*rii win SincliK add on* ZK Prnit*i AS ? -32 wtfrfKt, 

MteiwfcW* 



bi#m low pftcai OA &u t hpgWy iucc«nPul lnl*rn*f im*«nort*t for 2XB1 

To lilt London Roirebc I Faiitndii MiXjM 1 4 Darw*R : CkMM LONDON LB 4EM 



Ham 

iwm Prtc* 

CHkP SWITCH krl doubt* ! VEMir ZXBt m*mpry to 4 TO 
2K- Hhm kb Piqu.rift loklawig) 

INCREMENTAL m|*rpial ZK p4ug-m mamory 1 7 7S 

tor ZXAl fipandftbli 10 1 6 k 

Attdihonal 2K £Np» 1w aHov* IHWBH6P 3) 4 50 

MAXIMEM 64 K Wifnil pivg ih nwtwb fat 49 55 

2JCI1 

SABO G4K intl«fn, B | plug m memory *i1*nikOn SO 00 

fflt IX SPECTRUM ii* v *sy BOK of utwr HAM 

SPBQ Kit v*riw with M i^ttni£»ni 4 4 00 

SPBO filling t*nri4* Iprc* |ncbd«l «ictll 9 Q0 

PbPl 



Pn»l 4 B* pr*d P*cilr>y 



Gulftlhy 



TOTAL t 



ToiaJ 



g 4^ 



TittphDminqginfionOl 471 330B 
AF Ohi »n Bkvady Pnclud* VAT 
P1*tl« Im> |P yftu rq-qijU* ■ V A I r*C*ipl 

Hm T unfli l*tt C 1 50 hcndkng on «■ Mtmi P*luPn»d ¥> 1 iNn 14 daya OF rictipt Sftfld 
tiamgMd addr*ikw| pftwplpp* glut Kfcjtbon*! 1 Z‘-j p iiamg lor calMogu* 

Chbqu* Poital Orif*r ptfiM to EAST LONDON ROBOTICS ( 

Nabin Hi ^n Mm r , 

A0rt*M . , t 4 . . , 



STOP PRESS' 11 TiweIW «ii your ZXB1 BASIC and MacMna cod* pt^mnt and d*u 
wife ym SPECTRUM Innauin wiih ou. n* w SLOWtO ADFR »¥*a*bk* iw'i 



Great games packs tor 16K ZX81 

PACK 1 

ASTRO-INVADERS 

Just look at These features 
then took at the price! 

"Superior machine code programming 
* Rapid -tiring wish explosive onscreen ksii el tact 
'High scof m 13 sauevrs ‘frt ^ oris *accelGfating atlacx 
^Lk-bituctab^e dffkmoe shields "On screen k\M couni 
* High 'Scoio update 
* Fast action space graphres 
a new dem^nsion m ZX81 value 

Asm;-, ir .-deters yours 01 . castsg^p’ i- OWLV £3. €6 

v rr FOUR BONUS GAMES: 

ARCADE GRAND-PRIK - & vy nx/ ks*. -I ■. 1 rn ■-; I Iir-. LOOi.' 

Skill 

PENALTY - defer -j vouf goa- d-.iair st itiu siiafp shooting ZX01 
GOLF - jULige - hot srrGnuih ing^s, bunker? 
plus R c i. ^ 1 dt nsr€k ’ lu’-i With SWAT 

PACK 2 

PLANET DEFENDER 

- blast aliens in planet orbit 

* ultra -dynamic machine codt- action " hostile alien waves 
“fast, respom-vi/ com rois ship up down, thrust, laser bgli, and 
smart bomb "comprehen^ve Scoring 
* explosive graphics explosive price’ 

■ Line! Defend!*’ r isseiiH 1 ONLY O 65 wnh r ’ ichme 

!•■ STORM FIGHTERS nt ii b fit ' op u a»iens 

is you bla?l arros? >p. ; i BREAKOUT mac^-^e code 
duam : th^ i> p piu GRAPHIC HANGMAN 

16K ZX81 cassette pecM 1 and 2 ara E3 65 each 
[post free in UK! from 

JOHN PRINCE 

29 Brook Avenue, Levenshulme, 
Manchester, M 19 
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Graphics 



user-definable graphics 



Thirteen-year-old Chris Callender 
from cove, Helensburgh, has devised 
a great program to allow you to 
define your own characters for 
dumping to the 2X printer. 



This program will work with a 
ZXB 1 or an 8K ROM ZXBO. It 
naeds a primer, and 1 6K RAM 
The first thing you must do 
before typing in (he program, 
or LOADing it from cassette, is 
to type: 

POKE 16389, 124 
NEW 

This will alter RAMTOP to 
make space for the machine 
code subroutine. Next, type in 
the program as listed, and 
press RUN. 

Now, to design, say, an arrow 
like the one in figure one, type: 
"."[NEWLINE 
'../‘[NEWLINE 
“..."[NEWLINE 
“..."[NEWLINE 
"."[NEWLINE 
'."[NEWLINE 
"."[NEWLINE 
"."[NEWLINE 

The program will then be ready 
for the next character on that 
tine. If you are finished, type: 
"PLOT”. There will be a delay 



of about 1 0 seconds and then 
there should be a buzz from 
the printer and there will be 
your character. 

To design a character, draw 
an eight by eight grid and make 
up your character by filling in 
the segments of the grid. Then 
type in your character line by 
line. Every time you come up 
against a blob that should be 
filled in, enter a fullstop. You 
make spaces by, obviously 
enough, typing a space. 

How it works: 

The program works by using a 
machine code routine copied 
from the ROM at address 
2161. This is copied above 
RAMTOP by lines 6-9. Then 
the user enters a line of his 
character as BS, Lines 50-1 20 
convert this line to a byte of in- 
formation in array AS. If the 
user types PLOT, the program 
goes to line 9988 which is the 
start of the print routine. 



LINE 

NUMBER: 

1 

2 

6-9 



12 

30 

40 

SO 120 
130 

9988-9999 



EFFECT: 

Checks if memory above RAMTOP has been 
reversed 

Gives error code if not 

Copy and adapt print routine in ROM and set 

up above 

RAMTOP 

Sets up array AS to store characters 

Displays current line 

Input line Of the character 

Sets C to the right code for array AS 

Sets array AS to C 

Sinclair s high resolution printing program 




1 IP PEEK i63BS+256*PEEK 1633 
9=31744 THEN GOTO S 



2 


POKE 13334,21 






5 


FOR 1-0 TO 112 






6 


POKE 31744+1 


, PEEK 




7 


NEXT I 








3 


POKE 31800,63 






Q 


POKE 31357 , 2 


01 






ii 


DIM ft* (32,9) 








15 


FOR N=1 TO 3 


£ 






30 


FOR ft-i TO a 








35 


LET 0=0 








30 


PRINT ftT 0,0 


i "LINE 


ft 




40 


INPUT B* 








41 


PRINT ftT ft , 0 


; e* 






43 


IF & * = "PLOT " 


THEN 


GOTO 


9966 


43 

In 


IF LEH 8* <3 

It 


THEN LET &*=B*+ 


44 


IF S*»: TO 4) 


= 'EXIT 


" THEN PQ 


KE 16334 j 13 








50 


IF B* ( 1J = " , ** 


THEN 


LET 


C=C+2 


** 7 










60 


if e* taj =" . " 


THEN 


LET 


c=e+2 


4*6 










70 


if e* <3J =" ■ " 


THEN 


LET 


CiCfS 


4 45 










60 


IF BH4) a", " 


THEN 


LET 


C=C+3 


4 #4 










90 


IF BS(5)=“. 11 


THEN 


LET 


C = C+3 


s. * ^ 










100 


if &* ce:* =" • ,l 


THEN 


LET 


c=o+a 


4 *2 








110 


IF B * ( 7 ; = " t " 

IF B* l&f =" . " 


THEN 


LET 


0=0 +2 


120 


THEN 


LET 


C = C + 1 



130 LET ft* <N rf ft +1/ sCHRt C 
135 PRINT ftT 31,-0 i C' 

140 NEXT ft 
145 CL 5 
150 NEXT N 

9988 REM LPRINT ft* 8 LINES ftT ft 
TIME 

9990 FOR J- 1 TO 33 

9991 FOR K = 1 TO 6 

9993 POKE SaSES+K 4-6* ( , CODE ft 
* (U, K + l> 

C3CC NEXT K 

9994 NEXT 3 

9935 FOR H-0 TO 31 

9995 POKE 16444 +H,H 
9997 NEXT H 

9938 LET MPRINT=U8R 31744 
9999 POKE 16364 , 36 

u i u ji □ rrn 



i i n h 

LINE 1 

LINE 2 

line’s 

LINE 4 
LINE 5* 

L INH 6 
LINE 7 
LINE 8 
LINE 1 

ETC. (PROGRAMING OTHER RRROU3 
PLOT 

T ft *1 
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in practice as does PAUSE 50. 

If you can, use the same 
variable for as many purposes 
as you can, especially wher 
you use FOR/NEXT loops 
Don i use another letter as the 
name for a second FORNEXT 
loop if you’ve already finished 
with a previous one as this 
would be wasteful of memory 

You can use this expression 
to PRINT any ol the graphics 
characters or their inverses at 
random: 

PRINT CHRSfRND x 10 + 1128 
AND RND< .5)1 
GOSUB or GOTO destinations 
don't have to be absolutely 
correct. If the program doesn't 
find the tine number you've 
specified, then it will go to the 
next highest number 

If you want a time limit on 
user responses without mvolv 
mg the frame counter, use this 
method Suppose the user had 
two seconds to decide 
whether or not to have another 
game. If he she was too stow 
deciding then the prog ram 
stopped. For the purpose of 
this routine suppose the user 
had to press R for a re-run;* 

10 FOR F 1 TO 55 
20 LET AS = INKEYS 
30 IF AS - "R" THEN 
GOTO 60 
40 NEXT F 
50 STOP 

60 PRINT "RE-RUN" 

70 RUN 

In view of a previous 
paragraph you may have ex- 
peeled to have a loop of 1 20 in 
line 1 0, but having anything in- 
side the FOR NEXT loop slows 
it down and 55 is adequate in 
this case. 

The frame counter is a bit 
more difficult to manipulate on 
the ZX8 1 than its predecessor 
To obtain the same values we 
need to do some careful con- 
versions because the frame 
counter counts backwards on 
the ZXST, starts off from 
65536 and counts down to 
32768. This is because bit 15 
is normally set to 1 . To use the 



Experienced programmers develop 
many useful techniques, but they 
rarely get the chance to pass the 
results of that experience on. Here, 
Dilwyn Jones from North wales shares 



with you a host of ideas to help you 
polish up your programming skills. 



into IK, the display file will be 
at its full size and so there will 
be no room for everything in 
the ZX81, The answer to this 
is to ensure that the display file 
is contracted to minimum size 
before saving (if you have 
more than 3 V* K of memory I by 
setting RAMTOP to, say. 
1 7408 OK of RAM* followed 
by Clearing the screen before 
saving If you've got a program 
saved using a RAM pack and 
which won't load then beg, 
steal, borrow or even buy a 
RAM pack and go through the 
motions described above and 
re save the program to make it 
suitable for loading into 1 K in 
future. 

(7) This sounds silty, but 
make sure your plugs are in the 
correct hole! You may find it 
useful to stick labels on top of 
theZXSl above the sockets to 
tell you which one is which so 
that you don't have to peer 
round the side to look every 
time. 

To avoid flicker when using 
PAUSE, replace with a 
FOR/NEXT loop, eg, 10 
PAUSE BOO could be replaced 
by 

1 0 FOR F = 1 TO 600 
20 NEXT F 

A loop of 60 corresponds 
approximately to one second 



In this article, I've brought 
together a number of things 
I've learned while working 
with my 2X6 1, Many of the 
hints will apply to working 
with the ZX Spectrum. 

The first thing I'd like to 
discuss is the fact that, when 
using the IK ZX81, the 
amount of screen memory us- 
ed is a vital consideration. 
Because the display lines are 
expanded in memory only 
when something is printed on 
screen, it follows that the more 
you print* the more memory 
that you use up. Also printing 
towards the right hand side of 
the screen will eat up memory 
because the ZX81 has to fill 
out the line before what 
you’ve printed with spaces, so 
try to print on The left hand 
side wherever you can. Also, if 
there are a lot of redundant 
print Statements On screen 
then use CL5 often to gel rid of 
them. 

When editing a listing, you 
sometimes have to move the 
cursor up or down a long way 
to get to the line you want to 
edit. Suppose you want to edit 
line N. The instruction UST N 
will put the cursor at the top of 
the screen in line N, so you can 
now edit the line quickly. 

If you have problems editing 



when you are nearly out of 
memory, then try this method. 
Use LIST N as above to place 
the line required at the top of 
the screen, then press CLEAR 
(or CLS if you want to preserve 
variables in memory! to make 
space in memory. It does not 
matter that you can't see the 
listing. Now press EDIT (shift 
1 ) and the line appears ready 
for editing. 

If you have LOAD problems 
then try the following tips: 

U) Disconnect the lead not in 
use from both the ZXS1 and 
the cassette recorder. 

(21 Try operating the cassette 
recorder from batteries, 

(3) Try moving the ZX81 and 
the cassette recorder further 
apart, as well as the TV if you 
can. 

141 Change the volume setting 
on the cassette recorder since 
some cassettes may have a 
higher output than others. Try 
Changing the tone control set- 
tings, m particular turn up the 
treble or turn down the bass. 

15) Make sure your leads have 
not broken or cracked, or a 
solder joint could have come 
loose. 

16) Do not try loading a IK 
program SAVEd using a RAM 
Pack because although the 
program itself might easily fit 
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fiam© counter as a timer us© 
this routine to first set the 
timer: 

POKE 16437,255 

POKE 16436.2 55 

and to read its value at any 

time use 

LET T - 165536 - PEEK 
16436 256 x PEEK 

164371/50 

which will give you a fairly ac- 
curate readout in seconds if 
you PRINT T. You may have to 
subtract a fraction of a second 
to allow for the time taken to 
work out the expression. 
Remember that PAUSE uses 
the frame counter so it cannot 
be used for timing if you are 
using PAUSE in youf program. 

If you wanted to PRINT a 
certain amount of characters, 
for example if you wanted to 
draw a line of " - " characters 
for underlining, then here are 2 
methods. Obviously, different 
headings will be of different 
lengths, so you need to know 
how many characters to 
PRINT If you're printing a 
string, eg AS you use the 
function LEN to tell you the 
■length of AS, hence this is the 
amount of characters to 
PRINT. 

11 ) 

10 FOR A = 1 TO LEN AS 
20 PRINT ; 

30 NEXT A 
40 PRINT 

Line 40 moves the PRINT 
position to the next fine ready 
to continue. Omit it if you do 
not need it. The next method is 
a lot faster and uses only one 
program line. 

121 PRINT"-- 

(TO LEN AS) 

the only disadvantage is that 
you need to specify how many 
characters are required in 
quotes even though they may 
never be printed. That is, you 
need to know the longest that 
AS can possibly be so that you 
can put that many characters 
m the siring constant in quotes 
after PRINT. 

TAB reduces a number 
modulo 32, meaning that the 
argument of (number after) 
TAB can be larger than 31; it 
will be reduced to a number in 
the range O to 31 and the 
PRINT position moves on the 
same line unless this would in- 
volve backspacing in which 
case it moves onto the next 
line. What this modulo 
business means is that the 
argument of TAB is divided by 
32 (the number of columns per 
fine on a screen) and the re- 
mainder taken. You may be 
able to take advantage of this 
when the PRINT spacing is 
determined by calculation 



since you do not have to en- 
sure that the number falls in 
the range Q to 3 1 , 

Try applying VAL to an ex- 
pression like "ATN 1 x 4" : it 
works, and this is often quite 
an useful facility. Also you can 
have (he name of a numeric 
variable in quotes and provided 
it has previously been defined 
or assigned, it will be suc- 
cessfully evaluated. In fact 
VAL can be applied to all sorts 
of numeric expressions, and is 
sometimes useful to replace 
the DEF FN function found in 
other BASICS. It may also be 
useful if you wish to generate 
random numbers several times 
in a program. At the start of 
the program have a statement 
like AS - "RND x 6" and 
every time you wanted a ran 
dom number you would type 
LET R = VAL AS 

In a FOR NEXT loop, STEP 
does not have to be a whole 
number; it may be a fraction, 
decimal, the result of a calcula- 
tion and does not have to hit 
the limit value of the loop ex 
actly. It carries on looping as 
long as it is less than or equal 



to the limit, You cannot easily 
change the value of STEP dur 
mg the course of a loop. 

If the limit value has already 
been exceeded then the loop 
will be totally bypassed, eg. 

10 FOR F - 1 TO 0 
20 PRINT "X" 

30 NEXT F 

You may be able to use this 
idea to prevent loops being ex- 
ecuted if certain conditions ex- 
ist, eg. if you didn't want a 
black line to be drawn it X was 
equal to 6; 

1000 FOR F = (X - 61 x 
33 TO 31 

1010 PRINT CHRS 128; 
1020 NEXT F 

The test for whether the 
limit value has been exceeded 
is made at the line containing 
the FOR statement. An in- 
teresting experiment is to try a 
STEP value of 0 The control 
variable is never incremented 
and so the loop never ends! 
You can jump out of 
FOR/NEXT loops without any 
problems, but you cannot jump 
into a loop unless the control 
variable has already been set 



up (effectively if you've used 
that loop before). In a 
FOR/NEXT loop jumps from 
NEXT to the line following the 
FOR statement. Some versions 
of BASIC allow you to omit the 
variable after NEXT and the 
most recent control variable is 
then incremented; you must 
specify the control variable on 
the ZX81. 

Because you can use FAST 
and SLOW as program 
statements, you can switch 
from one to the other in pro- 
grams that require that pat- 
terns are displayed only for a 
certain length of time, or you 
can switch into fAST to in- 
itialise a program or to POKE 
machine code into memory for 
example. 

Some programs require that 
the screen be cleared occa 
signally to prevent a screen 
memory overflow when the 
PRINT position gets down to 
the bottom of [he screen. Here 
is one way to do thi$:- 

IF PEEK 16442 < 4 
THENCLS 

1 6442 is the system variable 
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containing the line number of 
the PRINT position. It starts off 
at 24 for the top line, down to 
3 for the lowest line available 
to the programmer and 2 and 1 
for the two lines at the bottom 
of the screen used for INPUT 
etc. I have used 4, but you 
could substitute another 
number if you like 

Normally you can only 
PRINT on the top 22 lines of 
the screen display Hines 0 to 
21). Any attempt to use the 
bottom two lines with PRINT is 
normally rewarded by an error 
report 5. You can gain access 
to these lines by two methods. 
The simplest is to POKE direct 
1y into memory at the location 
of the bottom two lines of the 
screen. If you have more than 
3%K of memory plugged in 
Leg. if you have a 1 6K RAM 
Pack) so that if the display is at 
full size then line 22 starts at 
l PEEK 16396 + 256 * PEEK 
16397 + 727), ends at (PEEK 
16396+ 2 56 x PEEK 
1 6397 758) Line 23 conse- 



quently starts at (PEEK 

16396 + 256 x PEEK 

16397 + 7601 and ends at 
{PEEK 16396+256 x PEEK 
16397 + 791). These ad- 
dresses will be different if th 
display file size is altered, as 
might happen if SCROLL was 
used. The second method uses 
PRINT AT and the system 
variable DF - SZ at address 
16418. The number in 16418 
says how many lines in the 
bottom of the screen are not 
available to the user — normal- 
ly two So if we change this 
number to 0, we have access 
to all 24 lines of the screen 
display and we can use PRINT 
AT 23, X or PRINT AT 22.X. 
However, this method comes 
unstuck when the computer 
tries to use the bottom of the 
screen for error reports, IN- 
PUTS, or even SCROLL. You 
can get a very nasty system 
crash and lose your program if 
you’re unlucky fno lasting 
damage will be done, but you 
may have to switch off for a 



few seconds). The statement 
POKE 16418,0 must be 
entered as a line in a program 
It does not work if entered as a 
direct command without a hne 
number because the computer 
will reset it automatically when 
the screen is cleared, or a pro 
gram is RUN. If you wish to 
use INPUT during the course of 
a program is RUN, If you wish 
to use INPUT during the course 
of a program then you should 
POKE 16416,2 to restore the 
bottom of the screen to normal 
before attempting to use IN- 
PUT, which will of course 
erase characters PRlNTed on 
line 22 and 231 Incidentally, be 
careful if you're using an unex- 
panded machine the display 
file behaves in a strange way 
and makes use of 16410 so 
try not to upset it too much! 

To place any particular line 
number you require at the top 
of automatic listings, you must 
first move the cursor to a line 
number greater than the one 
you want at tne top. 



Then enter; 

POKE 164 19, NUMBER - 1NT 
iNUMBER 256) x 256 
POKE 16420JNHNUMBER. 
256) 

Now when you press 
NEWLINE the automatic listing 
will begin where you specified 
(NUMBER is the line you warn 
at the top of the screen). When 
entering lines when the cursor 
is at the bottom of the screen, 
the ZX81 will usually compile 
the listing 2 or 3 times to get 
the new line onto the screen 
listing at the bottom. This is 
annoying, not to mention time- 
consuming You can circum- 
vent this like this; Type in any 
line number higher than any 
shown on screen and which 
does not exist in the listing |) 
always use 9999). The listing 
will change, tf you now con- 
tinue entering lines where you 
were originally, they appear 
near the top of the screen and 
the listing is made properly, 
saving a lot of frustration. 
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Add rut 



We are now able to offer, in addition to our usual seFection of books on computers, a number ol specialist titles from the National 

Computing Centre. 

Rather than taking their entire list of some 1 1 0 titles, we have selected those most relevant to the microcomputer market and these are 

listed with their precis 

Ordering couldn't be simpler, jusi tick the boxes in the form below, enclose a cheque or postal order to the toiei amount for make use of 

the Barctavcard and Access facility! and send It all off to 

SPECIALIST BOOKS, 

ZX COMPUTING 
145 CHARING CROSS ROAD, 

LONDON WC2H DEE. 

If you are using your credit card to order please don't send it, (usl fill in the number and sign on the dolled line 

Please allow 26 days for delivery of your books 
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C INTRODUCING COMPUTER 
PROGRAMMING F > f 50 

INTRODUCING DATA PROCESSING 

£ 6.50 

□ INTRODUCING MICROPROCESSORS 

£ 9.00 

□ INTRODUCING WORD PROCESSING 

£8 50 



c operating systems for 

MICROCOMPUTERS £3-50 

□ STUDENT NOTES ON NCC DP 
DOCUMENTATION STANDARDS £ 5 50 
C THE ROBOTS ARE COMING FW OO 

C USING COMPUTERS - MANAGER'S 
GUIDE £7.50 

Z WORKING WITH COMPUTERS: A 
GUIDE TO JOBS AND CAREERS £2 SO 



IN am#: 



Amount; . , , , 



Make cheques payable to ASP Ltd 



□ GRAPHICS ON MICROCOMPUTERS 

£ 4.00 

Z INFORMATION HANDLING BY 
MICROCOMPUTERS £4 00 



C CHOOSING PROGRAMS FOR 
MICROCOMPUTERS 
C ELEMENTS OF BASIC 



£9.00 
£ 9.00 



I wi>h tp pay by 

BARCLAYCARD □ ACCESS Jt«h 

Card No 



Signature: 



Specialist Book$ 



Choosing program? for microcomputer* 

l»eOJELms £SOO 

AS 1 38pp P ISBN O 8501 2 255 4 

Looks at Application package* for micros 

dvicnbing lh*y ITt, (fifl benefit* Ihfly offer 

and their use on microcomputer* Guideline* for 
at (A miry package* fpr identifying th* best 
product a re given 

Da ments of BASIC 

1 979 R Lewis end B H Blakeley £9 00 
AS 2O0pp P ISBN 0 85012 ill 3 
InTfoducas the BASIC language, coveting the 
mathema iiceL ftoft numeric and data pfOC*a«ktg 
facilities. Generally machine independent wrth 
supplements to ahow the effect of a number of 
different LmpiemenlHtiOn* 

Graphic t On microcomputer* 

1961 JiLanef* 00 
AS 44pp P iSS* 0 85011 333 X 
Eipior-ss the type of graphic* becoming 
increasingly available in low cost system? 
IlKuttrates ihe facilities available and takeia 
closer ook at graphic* picture building 
technique* 

Information handling by microcomputers 

1981 JE Lane £4 OO 
A 5 6Qpp P 1$BN 0 650 1 2 334 8 
Ejcimnes the field of iftfornisuon hpndlmg on 
microprocessor* across the whole spectrum ol 
micro application*. Aimato pfomota an 
aw arena** of current practices and trend* 

NCC® 



Introducing computer programming 

1979 Reprint W G Collm fff 50 
A5 364pp PiSBM0 85012 210 4 

A machine language independent textbook for 

the bagjnrw, providing jN fha nacaaoary banc 
information needed by someone starting pn a 
computer programming career. 

Introducing data processing 

1980 NCC £6 50 

AS 237pp PlS6N0 350l2 245 7 
Covers the requirements of syllabi Por 
i ntfpduci&fy courses Proyrdes a comprahenaive 
and accessible introduction (0 del a p-roCSMing. 
Assume* no previous knowledge of the subject 

Introducing microprocessors 

1 979 Gl Simons £9 00 

AS 1 7 7pp p ISSN 0 8501 2 209 0 

Give ■ a profile of the mitropf ocemsof icon* 

paying attention to typical Application area* 

together with hard ware and toft war# 

information. 

Introducing word p roc easing 

1981 G L Simon* 50 

AS 1 iOop P iSBhl 0 8&01 2 320 8 
Date ribas the mam characteristic* of word 
processing and discusses it* advantage* Over 
conventional typewriting Communication, 
maintenance, security and coals are considered 

Operating ay item* for microcomputer* 
1981 JE Lane £3 50 
AS 77pp P ISBN 0 0 501 2 277 S 
Establishes the requirement* of operating 
ay*tam* for microcomputers in both commercial 
and industrial application areas and ax amines 
Ihe facade* provided m a number of current 
product* 



Student no lei on NCC DP documentation 
standards 

1978 NCC £5 50 

AS 1 GOpp P ISSN 0 8501 2 339 9 

A lu&sal pf the fl*l documanian&n 9 render d* Hi* 

use by itudent* on tbyr*e* where NCC 
Standard a are pert of the syllabus 

The robots are coming 

1974 PM George b J D Humphries lads ■ 

CWOO 

AS 18Bppf> ISBN 0 650 17 114 0 
Gives a general background to current 
development* in artificial intelligence re search 
and look* at where these developments could be 
leading. 

Using computers - a manager * guide 

19B0 M Pflftu £7,50 

A 5 1 BOpp P IS8N 0 8501 2 241 4 

Intended ID help maneges* imptamanl computer 

vystems -effectively in an organisation, Provides 

an introduction few uMr management covering 

l he topic* of planning eft d control plus human 

factor*. 

Working with computers: a guide to job* 
end careers 

1 975 £2 50 

A5 86 pp P ISSN 0 650 1 2 126 4 
A general introdudion to computing as a career 
tor school leavers Covers how a computer is 
used, what types of job earn and how to- train 
To £ them 
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Games, games 



Laying it down, 
picking it up 



Brain-teasers have been sources of popular 
computer games from the days when the only 
computer game time was that stolen from 
companies which owned large mainframes. 
nim, and variations on the 'he who picks up 
the last one, loses' theme, was one widely 
programmed game, we've got a version of it 
here, listed for the zxsi and for the Spectrum. 

Board games also proved good sources of 
ideas for computer games. The popular four 
in A row comes to you now for the 16K 2X81. 



Matchsticks 

The computer plays the human 
in a variation of the old ‘player 
who picks up the last one loses' 
game This game, Matchsticks, 
is based on one which was 
played in the film ‘Last Year at 
Marienbad', There are a certain 
number of matches at the start 



For ZX81 or Spectrum, this 
variation on an old favourite 
will get you thinking. 



of the game, determined by the 
program, and there is a limit to 
how many you can pick up at a 
time. You and the computer 



take it in turns to take away as 
many matches as you choose, 
up to the maximum allowed. 
Note that the Spectrum uses 



white text on a blue background 
with a blue border. This is one of 
the easiest to read PAPER/INK 
combinations, but feel free to 
change it to a combination of 
yourchotce. 

The player who takes The last 
match loses in this game. The 
computer is not programmed to 
be infallible, so you have some 
chance of winning. 








Games, games 



The Spectrum Listing 

I §12 * MflTCHSTrCKS * 

ft 5I5^ M T TE TEXT ON SLUE 
IS PRPER X: IKK 7: BORDER 1; C 

— t w 

3i 2 ® *- eT LET Z~±6*IMT <RNO* 

3* IF £m 2/£) *Z THEN LET Z=Z+i 
40 LET H^INT <RND*I) + 2 
50 PRINT PRPER RND *5 *2; INK & 
HT 0,6i ”MRX iMUh TO TRKE 15 " : H 
60 IF E>0 THEN PRINT RT 7 , 3 ; "V 
JU TOOK " ; E . ThB 20. "I TOOK 
70 FOR K=I TO Z: BEEP .01, K 

30 PRINT INK RND+5+2; K; "| 

IF RWD 'i . 35 THEN PRINT : PR T 

100 NEXT K 

105 LET K-7; IF RND > . 5 THEN LET 
K =4. 

110 INPUT INK K; "HOW MR NY WILL 
YOU TRKE? " ; E 

120 I r £>H OR E<± THEN 00 TO 11 



Tftezxsi Listing 



iOO NEXT K 

105 LET K = 7 : IF RNO > . S THEN LET 

K=4 

_10 INPUT INK K j "HOtJ HR NY UILL 

OU TRKE 7 £ 

120 > IF E,H OR E < 1 THEN GO TO IX 

130 CL& ; uET Z = Z-E 

BORDER RND?' 7 ; P 
" Ar '* ’ RRP 'BR RND*S;RT 10,i2; r, I WIN 
SEEP , 05 , RND *30 +30 GO TO 140 
i’vO LET Q-Z-I-INT ( <Z - I ! / (H + 1) > 
^ - 1 > ■+ INT (RND *3? - 1 
,150 IF O^Z OR GUI OR ©>H THEN G 
■J I O 150 
^"■0 LET Z-Z-Q 

160 IF ' ZaO^THEN BORDER RND *7 : P 

~ INT , PRPER RND?6, hT 10,5;” I TO 
;0 50 YOU WXNf"; BEEP .05 
, ^JDUD; GO TO ISO 
00 GO TO 50 



10 REN * ZXQ1 NRTCHSTICK5 * 

20 LET E=0 

30 LET Z=16+INT (RND49) 

4P LET r RND t £ » 

50 PRINT RT 3,3. "MRXIMUM TQ TR 
KE IS ” ;CHPi (H+156) 

60 IF E>C THEN PRINT RT 5,4; "Y 
OU TOOK ";CHR$ l£ + 156>., TRB 16 ; " I 
TOOK ” ; CHR $ (0+156) 

65 PRINT RT 7,0.; 

70 FOR K =1 TQ Z 
©0 PRINT K; ”| ** ; 

90 IF RND > . 95 THEN PRINT 
95 IF RND >*35 THEN PRINT 
100 NEXT K 

110 PRINT RT 19 ,0; ”HOU MRNY UIL 
L YOU TRKE?" 

115 INPUT E 

130 IF E >H OR E < 1 THEN GOTO 115 

130 CLS 

135 LET Z=Z-E 

14.0 IF Zs0 THEN PRINT RT 10,10; 
‘I U IN”; END 

150 LET 0=Z-1-INT ( fZ-1) / fmiY» 

*(H+1>+INT fRND*S> -3 
1 f>ci if o >z OR O < 1 OR Q a H THEN o 
OTO 150 

170 LET Z =Z -O 

130 IF Z=0 THEN PRINT RT 10,4; 

I TOOK SO YOU WIN": END 

190 GOTO SO 

MRXIMUM TO TRKE IS g 



YOU TOOK 



I TOOK g 



I I 3 | 4 | 5 | 6 | 

el A i of 

Lll ISi 111 141 

LS| 



HOU MRNY WILL YOU TRKE? 



Four yottr okf Slow Oommalt Attempts to defeat the 2X81 at MA TCHSTtCKS 
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Games, games 



290 RETURN 

3O0 REH ******■*■***■** 

1000 GOSUB 100 

1005 PRINT AT 3/6; "ENTER YOUR MO 
UE“ 

1006 PAUSE 4E4 

1010 LET DECODE INKEY* -23 
1015 IF D = -26 THEN GOTO 1010 
1017 PRINT AT 3,6; *' 

1020 IF C><! OR D>& op ft 
D+lK>CODE " . " THEN GOTO 1010 
1030 LET Y=CODE "H” 

104 0 LET C=H ( D < * 1© +L + + 

10S0 LET H(Di=H(D?*l 

1060 LET AtC) — Y 

1070 LET L=P 

1090 GOSUB 200 

111* REM * ***** * ***# * 

2000 LET T~0 
2010 LET T-T + l 
2020 LET P=0 
2030 LET YsCODE “C" 

2040 LET 

20SO LET D=D+1 

206© LET L =0 

2070 IF T~2 THEN LET L=1 
2060 IF T =2 THEN LET Y=CuCE "H" 
2390 LET C=H (O) *10+0+1 _ _ 

2095 IF ft to) < > CODE " , " THEN L-UTO 

2250 

2100 GOSue 100 

2110 LET H = G _ 

2120 IF L > 2 THEN GOTO J01O 

2130 TF L<2 THEN GOTO 2250 

2140 LET M-L 

2150 LET L =0 

2160 LET Y-C0OE “l 

S l75 IfTr^C? < >CODE * • ' THEN GOTO 
2200 

2 130 GOSUB 200 ^ 

~ 190 IF L ?2 f HEN GO ■ O 22E0 

2200 IF M<P THEN GOTO 225- _ 

22 10 IF T =2 AND M <2 THfcK luTQ 23 

SO 

2220 LET P -- Si 

22E0 THE'*- GO r O 2050 

2255 IF T < > 2 THE?; GO" O 2;’ 13 

2260 IF P 2 THE.- GO" ■-* 

2270 LET C=J 

226Q GOTO 3000 

250O LET D - I NT (RND+6 1 U 

£S10 LET C=H(DJ +1C + D + 1 

3000 LET D=C-10*INT 1 J 

3010 LET A tO sCODE ’C’ 

3029 LET H (CO =H tO +1 

3030 GOSUB 203 
3O40 LET Y —CODE ”C“ 

3050 LET L=0 

306© GOSUB 100 

3070 IF L > 2 THEN GOT* 

3060 GOTO 1O0S 
3090 REM ** + + + *. ***^- 
5000 DIM ft (150? 

S01O DIM H(8) 

5020 FOR M=1 TO 6 
5030 LET H (Hi =1 
5040 NEXT H 
5050 FOP A=1 TO 12 
5OS0 FOR E-2 TO 9 . 

5070 LET A < A« lw+B> = O DC 
5O60 NEXT B 
S09OBNCXT ft 
510G DIM X (4) 

5110 LET X i 1> =1 
5120 LET XtS)*9 
5130 LET XC3>=30 
514 0 LET XU) = U 
5150 LET G=G 
5160 LET T=0 
5200 GOTO 1000 
S210 REM ************ 



ets Its thinking cap 



The ZX81 
on to challenge a mere human 
In its own version of 'Four in a 
Row’, or 'Connect Four’. 



Four in a Row 

A playing board like that shown 
in the sample printout is 
displayed on the screen. You are 
the letter "H”, the computer is 
the letter J, C". You enter the 
number at the bottom of the row 
in which you wish to appear, and 
your piece will be printed there. 
The program is fairly slow, and 
has been designed to be run in 



the FAST mode If you'd prefer 
to run it in SLOW, and the board 
printout (from line 1001 looks 
good in action in SLOW, delete 
lines 8 and 1 006. 

There is no mechanism to 
know when the game is over, 
nor who has won. You may like 
to add one once you understand 
how the program works. 



FOUR IN A ROW display 



enter YOUR MOUE 



. CHH.CC 
123455 7 



Program listing. 



1 REM FOUR IN ft ROW 

7 REM 
& FAST 

10 GOTO R00O 

20 LET F =*C 

3© LET E-E+N 

35 IF F(1 THEN RETURN 

40 IF A £E ) < >T THEM RETURN 

50 LET K^K + 1 

60 GOTO 30 

90 REM ************ 

100 PRINT AT 6.10. "Kww 
110 FOR A — 12 TO 1 5TE r 
120 PRINT AT 19-ft, 10, S ; 
130 FOR B=2 TO 9 
140 PRINT CHR$ (A (ft *10+6 ) * 

150 next e 

160 PRINT 

165 PRINT AT 19-A,i0; V 
IT© NEXT A 

180 PRINT TAB 10; “ ■1234567- 
185 PRINT TAB 10 ".IBROBBSEEB 
193BRETURN 

195 REM ************ 

200 FOR X = 1 TO 4 

210 LET K — 0 

220 LET N=XtXi 

230 GOSUB 20 

24© LET N=-N 

250 GOSUB 20 

260 IF K > L THEM LET &-C 

270 IF K >L THEN LET L =K 

260 NEXT X 
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Make sure you get every issue of ZX Computing — 
(Vow bi monthly! 



Just £1 1.50 will ensure the next six issues will be 
lovingly wrapped and posted to you. Just fill in the 
form below, cut it out and send it with your cheque 
or postal order (made payable to ASP Ltd) to:- 



ZX Computing Subscriptions 
513 London Road, 

Thornton Heath, 

Surrey CR4 6AR 



Alternatively you can pay by Access or Barclay card 
in which case simply fill in your card number, sign the 
form and send it off. Do NOT send your card! 




Make the most of your ZX computer with ZX Computing — Now bi-monthly! 



I0g« J l 



Subscription Order Form 



Cut out and SEND TO: 

ZX COMPUTING Subscriptions 
513, London Road, 

Thornton Heath, 

Surrey, England. 

Please commence my subscription to ZX Computing 
with the very next rssue. 



SUBSCRIPTION 

RATES 

(tick - as 
appropriate) 



£ 1 1 .50 for six issues 
UK 

£1 3 for six issues 
overseas surface mail. 
£23.80 for six issues 
overseas airmail. 



f am encia$ln§ my (delete as nete**ory) 
Cheque/Pamtal Order /international Money 
Qatar Jtar f * - - — 

(mode payable to A+S+P* Ltd) 

OR 

Debit my Accra Borcibycditf * 
f "delete at necessary) 







Please use SLOCK CAPITALS and include post codes. 



Name[Mf/Mrs Miss} 

Or>vk l ACCOidm^v 

Address 



Signature 
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Takin' care of 
business 



THE fast ONE, produced by Campbell Systems, Is a 
generalised business filing and reporting system, lan 
Logan, author of severaf outstandlng ZX81 books, 
takes a look at The Fast One — and likes 
what he finds. 



This program is supplied on a 
cassette tape accompanied by 
a detailed ten page instruction 
leaflet. Initially the user will be 
overwhelmed as this program is 
daunting in the extreme. 
However John Campbell very 
skillfully introduces his program 
to the user by supplying on the 
cassette both the master' pro* 
gram and a fine demonstration 
program. 

THE FAST ONE (TFO I is a 
general filing and reporting 
system which means that the 
’master' program holds an 
empty file that the user fills with 
his own specific-task data, 
whether that be for example 
names and addresses of clients 
and their particulars — or the 
past success of one's sproting 
idols, or even — recipes. Initial' 
ly, therefore, the 'master' pro' 
gram will not unnaturally do 
next to nothing but the 
demonstration’ program will 
perform impressively from the 
start. 

The essential parts to TFO 
involve: 

i. Filing your data as a series of 
records. 

■i . Formatting your reportlsL 

iii. Selecting which records are 
to be reported. 

iv. Making the actual report on 
the TV screen and printer if re- 
quired 

In the demonstration pro- 
gram the first two steps had 
already been done in so far that 



1 1 records had been entered 
and three types Of reports for- 
matted It is then left to the user 
to select which records are to 
be reported. For example, it is 
possible to select from the 
demonstration program's file of 
1 1 staff records only those 
records for the members of the 
staff that are over 40 years of 
age, do earn over £6000 and 
do not work in AOMIN. The 
result of the search can then, be 
displayed, and printed, in file- 
order, or in two different 
alphabetically sorted displays. 

The Strong point of this pro- 
gram is its immense versatility. 
The program is predominantly 
menu-driven and the number of 
different menus is in itself 
amazing. The main menu 
allows the user to add, update 
or delete records each contain 
mg up to 36 fields (items), each 
of which may have up to 32 



characters. However before an 
actual record can be entered 
the 'items' that it is to hold have 
to be defined, ie NAME to be 
the name of a member of staff. 
SALARY to be the salary, etc. 
Once the records have been 
entered they will be inaccessi- 
ble until a report has been defin- 
ed. The technique fordoing this 
i$ difficult to explain simply but 
the user has to describe the for- 
mat of the whole screen in- 
cluding titles, spaces and the 
size and position of the data 
items. The resulting formatting 
instructions do however, once 
obtained, look very simple. In- 
cluded in the formatting pro- 
cedure is the requirement for 
the user to specify how the 
records are to be sequenced. 
This sequencing can be 
chronological (file order! or 
sorted on any item, ie. in age 
order, house number. 



alphabetic order of colour, etc. 
Only when all these stages 
have been passed will the user 
be able to reproduce the 
records from his fils and if he 
should wish to make a 'elec- 
tion 1 of the kind mentioned 
earlier. 

This program is fantastic in 
its elegance, It’S sheer speed 
and ease of use. It is a pleasure 
to use seriously, as well as be- 
ing an object of study. Indeed 
the features included in this 
program embody many aspects 
of modern file handling and the 
program is therefore of great 
educational value. 

Needlessto say TFO is main- 
ly in machine code and oc- 
cupies about SK of RAM when 
the file is empty. The file is 
managed dynamically and ther- 
fore only the file and the master 
program are ever saved on the 
tape. The sheer speed with 
which records can be 
manipulated is incredible and 
this single fact is shown in no 
better way than to respond '0' 
to the main menu when the 
computer tallies the ’spare 
bytes' and goes from 00000 to 
1 1 700, clocking the bytes one 
by one — in 2 seconds. 

This program is most strong- 
ly recommended and I find it the 
most interesting program that I 
have yet seen for the 2X6 1 . 
Campbell Systems are at 1 5 
Rous Road, Buckhurst Hill, 
Essex. 1 G9 6BL. 
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Business 



Keeping tabs on your cheques 



The program leads you through 
entering information regarding 
your account, gives you the op 
bon of altering a particular entry 
if needed, and let t he end of the 
run) prints out information on all 
the cheques written (who it 
was made out to, and why, and 
the amount | , The program then 
prints out the final balance and, 
if necessary, gives you ihe 
good news that you are over- 
drawn. 



This 16K program should 
help make sure you do 
not become overdrawn 
— and if you do, it will 
tell you. 



10 REM CHEQUEBOOK BALANCER 
20 REM fC) HfiRTNSlL 19BS 
UhO SCROLL 

110 PRINT "ENTER THE LrtST BRLflN 

:= KNOWN'* 

120 IN^UT SAL 
125 SCROLL 

ize PRINT "STARTING BALANCE S"; 

rQL 

127 SCROLL, 

13© SCROLL 

140 PRINT "ENTER , PRESSING RETLf 
AN AFTER” 

ISO SCROLL 

16© PRINT "EACH ONE, DEPOSITS M 
ADE 5If4CE'’ 

155 SCROLL 
’ 7 O SCROLL 

1 7S PRINT "DEPOSIT" , "BALANCE” 

SO T NPUT 0EP 

19© IF DEP =0 THEN GOTO £40 
.00 LET 8flL=BRLfDEF 
lO SCROLL 
-2© PRINT DEP,BAL 

- 30 GOTO 130 
,40 SCROLL 

250 PRINT "THE BALANCE BEFORE i_ 
ATE5T“ 

- 55 SCROLL 

250 PRINT "CHEQUES WRITTEN WAS 
1 EAL 
2~ , 0 SCROLL 
230 SCROLL 
i90 SCRCl_L 

300 PRINT "HOW MANY CHECH Ej HAM 

= VQU" 

210 SCROLL 

3 £0 PRINT "WRITTEN SINCE THEN7" 

?. 33 INPUT NUM 
4.0 DIM A $ t NLiH , tt £l y 
35© DIM B i HUM > 

FOR G - 1 TO NUM 
j.^.5 SCROLL 

S- 1 © PRINT "ENTER NAME MADE OUT 
"S© INPUT NS 

390 SCROLL , „ ,, 

4©© PRINT "ENTER REASON rOh CHE 

3UE " 

j-io INPUT Ml 

4-20 LET HS IQ1-NS + " - “ +H$ 

40 SCROLL 

-> 5© PRINT "AND HOU MUCH WAS CHE 
j(Jff FOR?" 

4-60 INPUT O 
4.70 LET BtG.t =Q 
-SC SCROLL 
430 PRINT A$(GJ;" - 

±95 SCROLL 

PRINT "IF THIS IS CORREC f , 
°PE33 RET," 

"10 SCROLL 

PRINT "IF IT IS NOT, ENTER 



E" *' " 

“25 INPUT US 

330 IF Ui="E" THEN GOTO 36S 

310 LET BAL^BAL-O 

-15 SCROLL 

35® NEXT G 

2^0 SCROLL 

57© SCROLL 

53© PRINT "THIS IS A RECORD OF 

OUR" 

590 SCROLL 

7C© PRINT ** CHEQUES TO DATE 

=10 SCROLL 

SC© SCROLL 

S3© FOR G =2 TO NUM 

54© SCROLL 

350 PRINT j 11 - 5 " ; B IGJ 

SB© NEXT £ 

:70 SCROLL 
5 75 SCROLL 

63© PRINT " F INAL. BALANCE lo ”:E 

• L 

S90 SCROLL 
SCROLL 

-0© PRINT "ENTER ""R"" TO RUN 
■it PROGRAM" 

310 SCROLL 

*52© PRINT TAB 3; "FROM SCRATCH" 
330 SCROLL 

340 PRINT "OR " ’ B" " TO RUN FROM 
ISO SCROLL 

350 PRINT TAB 4; "CURRENT BALRNC 

Iff’ * 

370 SCROLL 

SBC PRINT "OR *"P"" FUR A DETA I 
’.FD" 

590 SCROLL 

9©0 PRINT TAB 4; "PRINT -OUT OF C 
-EOUES" 

91© SCROLL 

9S© PRINT TAB 12; "WRITTEN" 

>30 SCROLL 

940 PRINT "OR " "E " " TO END" 

450 INPUT US 

360 IF U4="R" THEN RUN 

370 IF US = ''B" THEN GOTO 12 = 

3Jte IF US = ,# P" THEN GOTO 1020 
390 IF US="E" THEN STOP 
IOC© GOTO 95© 

.010 REM * *PRINT OUT** 

‘DO FOR Gsl TO NUM 
t 0 30 LPR1MT ASIG) ,8 fG) 

.340 NEXT G 
1 350 GOTO 690 

ENTEO THE LAST BALANCE KNOWN 
STARTING BALANCE $ 1079 

ENTER. PRESSING RETURN AF i LA 
EACH ONE, DEPOSITS MADE SINCE 
DEPOSIT BALANCE 

£S© 2109 
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Business 











a3-t 

xss 

4 . a 

75 . 75 

H I ~ IS m REGQFC 1 
-HECH5 TO DhTE 

JQNE5 - PLUMBING 
= mt-h - UJNDOU5 
• I f "1 BQ6 - GhHE5 

vat Calculation 



2144 

237* 

255' 

2500 
2631 . 75 

OF YOUR 



- $4-3.5 

- $56 * 75 

- 535 



^INflL BALANCE 13 2552.3 



cNtEfv P ■ TO RUN THE PRO&ftftrt 

from scratch 

OR B” TO RUN FROM 
CUP PENT BALANCE 
OP "P- FOP A DETAILED 

PRINT- O UT JF CHECKS 



JP ITT EH 
E " TO END 



This is a 1 K program which will 
work out the price-plus-VAT 
and priee-less-VAT oi any 
amount entered in pounds 
(within the limits of the 
numbers the ZX81 can handle 
of course!. The rate of VAT is 
fixed at 1 5% by the formulae in 



lines 60 and 90 and these must 
be changed for any other rate of 
VAT. The figures displayed are 
rounded off to the nearest pen- 
ny and justified to two places of 
decimal with zeros added as are 
required by the subroutine star- 
ting at line 1 60. 



The program may be of use 
to shoppers who wish to 
display VAT inclusive and VAT 
exclusive. You should know 
whether the original amount 
you enter includes or excludes 
VAT. and choose the figure you 
require off the screen - both 



figures are displayed to prevent 
the user having to specify 
which answer is wanted. This 
was found to be a far better 
method. When the ZX81 asks 
for an input, enter the figure in 
pounds, even if it is less than 
£1 00. 



•J -T OAL - ULF 

P 


7 Oft.. 'ER 6 1C' is. 3 IK 


10 


PR I HI 


ENTER AMOUNT i IN 


M’S) 




20 


INPUT 


6 


30 


CLS 




4.0 


LET A 




50 


PRINT 


j t ‘ AMOUNT - ' , 


60 


G'JSUP 


150 


70 


PPI NT 


, . “AMOUNT +URT*' . 


30 


LET ft 


— 6 * 15 


90 


GOSU6 


160 


100 


-PINT 


"hMO-JNT-VPT-” ; 



110 LET 

120 GOSU6 160 

,’.30 PRINT 

: 40 PRINT 

150 GOTO 10 

160 LET fl$iSTR$ (INT (A* 100 +0.3 

t /ICiJi 

170 IF THEN i_E.T A$ = "0 

l ’ 4 - p £ 

1S0 LET C=LEN A4-LLN STPf INT U 

HL AS 

190 LET (C + i TO )i 

200 PRINT AS 

210 RETURN 



This next program is a ver- 
sion that allows the user to 
specify the VAT rate at the 
outset and to change it during 
the running of the program if 
desired, and the program also 
has a scrolling display. When 
running the program, you will 
get a prompt to enter the VAT 
rate. 

tf it is 15%. enter 15 
(NEWLINE!. Do not enter the 
word PERCENT or a 0. 0 symbol 
as this will cause an error. The 



computer will then tell you how 
to change the VAT rate if you 
wish to change the rate. To do 
this, you enter the letter Z 
followed by NEWLINE. You 
may expect this to cause an er 
ror since the computer is expec- 
ting a numeric INPUT (line 
1 10). However. 2 has 
previously been defined as a 
variable (line 10). 

twenty pounds would be 
entered as 20, twenty pounds 
and twenty three pence would 



and B will take the value of Z. m 
this case a very small number. 
IE-9 which would never be 
entered in the normal useage of 
this program. So if you enter 
either IE -9 or Z the program 
recognises this as a signal that 
you want to change the VAT 
rate and takes appropriate ac- 
tion, The thing to note about 
entering the amout to be 
evaluated is that you should 
enter the amount in pounds, 
without the £ symbol, eg. 
be 20.23. 



It does not matter in the least 
if you enter any trailing spaces, 
eg. 20 00 since this will not af 
feet the arithmetic, and all 
numbers printed are justified to 
two places of decimal by the 
subroutine starting at line 270, 
This program requires 2K to 
run. The load and go routine at 
line 9900 is very useful, 
because the program runs 
automatically when loaded 
from tape and is in the mood of 
“handy utility" that the pro- 
gram was intended, 



" “ ; A L ; UL *7 OR Vtn 6 * D ; , 


> IK 


.*.30 


L 7“ 








14® 


GfO&US £.7 








50 


51 ROLL 


i® 


let z -it 9 






l K ROLL 


5® 


SCROLL 




170 


PR TNT iDUt ‘ Mf’ 


3® 


PRINT P.‘ 21 O 'ENTER 


VBT ?* 


..s? 


l ~ a : • , , - : * • 


T l: f PEP CENT 




: 


G'Jl'JV l 1 70 


4.0 


IN*- L r *. 






2- .. . " . ' “■ L L. 


4.5 


SCR „L 




2 10 


PHI( r *' ft* l ■ _ .-n -,‘i ‘ 


5 7 


S'.:rol l 




.720 


Lf 1 ft - (Br 0O? j i lv ■ J 


65 








er suf- 27F 


■ 


te- JWHA 




14.0 


SGROL 1- 


57 


5I.RCL 




250 


GDTCi SO 


53 


SI ROL L 




770 


L EiT ■£ 1 INT (F^i00+,5 


60 


PP IN " UftT r-nTEr 


‘ PEP C 


.003 
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-a 

4. 

H 






-Q® 


IF R$£li 1EN LL' 1 R$ = “ 


7® 


SLR OL L 




' - R* 




60 


PRINT ‘'ENTER Z Tv Cl 




290 


LET CsiLEN S't * INT 


T RATE 




al n$ 


9® 


SC: R l 




300 


l ftl f . iC +i TO ) 3 


95 


bCRC- 




310 


PF; IN f ' f. . A 4 


0 7 


lOUNT - ■ 




320 


RETURN 


-10 


11 P’JT B 






6RUE “URT ORLC'JLP^GtS’* 


120 


If* B»Z THEN CfTf 3 0 




391® 


RUN 



1 10 
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JRS SOFTWARE g 

1* WATSIDE AVENUE, WORTHING, SUS5*X. PHD &HJ ; OO 
TELEPHONE WORTHING MSI |E»*wiea mtd Wnliinii «tW _» 



w >!£■ rm iwarn 

Civ I tft+*a J 1 • d ii.R'|--rf1 

fl 4 ' ' Hi 



WHY FA? 
MQftl 



Vff p>n6 iK"l Ui ■ b vjppo ■■*■? bi iJltt 

1 fQ'-'pi'Mrr pr.-ilp- p«c HE 



*_j‘ r R f n ng| d* j h i>^ 





KE 



An IlfitPrTIAL kMi'ibr to ,<h» IK MAM lull la, 11* »N ROHM 

■ ■ r -. - r n. ft IH+fl HFf 

li-inm *11 1 If" ►* JL MOLVti 



^iflT'drt rh| ‘v Cl A rg piijiiiG^jr 1 'i.in*i 



Lm* n*rt J*ti ni**it#rtf -•■ u * 

^*# : h j"il ripfici - <^d n gtt ivi*v eecb-'i'Fr.t of * 6^»ri;n > at 
( '?? HKtCv p -#t ^'#1 h #pt #M 

S*f CIAI GRAPHICS HfHmttll 

M rf*' flrjj3h>L.t ii'#0k-ti R *»t' itfi e A * f*H fet'oif 

Ppin ■ " hi i p ! I trt* Ljf a I impl, ftMHT 41 v(y r ffa«^ tft'T 1 

f ' H **d n C^nm-ncliq-n a Ih *g'##n n?iipn1^ siMli tWa 11 

lAtutn-fl 1 1 * iHFer#- 

H d '■ ? 1 1 b eMAgn f*th chdoaclir ft* *G«tr let««h Id ill «nvHM v-d«D 

TAFl ROUTlAC .nn* d*« * 1 * 11 ?- WAJl ■•-• um ! 4 i>gp.*l t - 

th* L*lVitr* t«* |*CL ij*** > 

* J PR-lP -*1.1 i*-tl A-i AP * lf r 1 ^4^iA* iQd? J”d (USf^ir Ijtap yp * n l* 

Ifirf Ol ■ luf BfiKpgyi MM m rspujiisl# *£hnn#*riifli>- 



■' t r r ■ i itd-fc'E fait OS tv nit IIF Bh V* ftutltt ■FvciLid-^a. fULL 

"ilivtl-C-- 1 ind tiJT pp g I lifl* j-*’ % 

“ • ■" ■ ■** ■• : "41 ■ ft «■ HBI * me J • Ihi abb^t 

GQtQ b ■-‘"J GOSlT-B i mrludNl i" *■<** firumbf^ 

Sv*Fth *c i i'd ■• b 1 rvB-rv i.hp roPli — inpi tp#cifi*d c.*i|ii»C!Ff 



4H VIIWM 



C*l*ITIl . |1|||i^|ll,.|i V Mlp bOutma i'WGHflt 



tjAMl lL P'M P 

* & Ummm .M c A tF 



■ ^ 



- mmi - ju 



?*ii- tHif b#ni# *iri’ (an r m>>ib 

3< l"E'4t VF' H iPf 



On? tw«i* rB i (Hi. IF* ■ Qwb" rh# | J ■ 41 *nit *.JW» 4>iiP-P »Omi *vi 

I'lli ^Pi-lf font It^d lOu [ilEll 1*»» E'lr IdA^T *'Mt CpW*i 

WMf* WM ilAiM ft ifl ■; ihM IH . Ii|'. H s R ■p<l ’ ,*0 T V :-*p K i 

p'p.-^uiblr bo'd a- V cpo 1 !# • wiih ^1^.4 -ni 'fwgiw 
VW*(pi i&c,.iK ( i 



tn*?« si*** lift 1 a g#r-i* al • -tf^l l«4 Vt «U * ill It’iOuB 1 ’ * fc^» — *'P?S 

H'W-Ovbl* iDld #1 V rroii.r *g.,4 r* A t^Dbi -iDil-^'J «J duut '^1) b*r? on lOii-P pilh 
*ar fj Km *,#rf h flu r Far ihi &■»£« U*&b 

Swwt IhA >t«K b F C«d* 1M< v aa# .■ n Mild 14 fi^l ¥ n. *|f 'prr r( v ]ir« 

ti;ri#n tiN-df iHfrK tn? M4td 

Ft U* Bliiinfft Mi MwlL. H*4h ?•*. Oj?'p w*-i h h- tl Fj 



■■’■■, *np -'ll a* mic« ^.i*- - j Old*- H ,i-ibi* j-r 

*On - ’.»■ P l>- lui j s L -T -■‘Pit O" r 



At J &DOOJ ttJit JUMUfe 



ZX81 16K RAMCassettes 

Games to Test your Skills & Tactics 

VE^V NASTY mountain and NASTY INVADERS .re both very *#JI 
AnitBft ,r I am thgr<HjghlY p1oas»d witfi th* good! Clitrii. L#n<Iofi 

Thank* tor your vary goo* VEflY NASTY MOUNTAIN 1 M F H*rok3, 
Gupidford, Sy 

■NASTY INVADERS .VERY NASTY MOUNTAIN ^iTh n& toadmg pro- 
^lami «E ill in-d the litirtfur* you irvcludftd. will Ctrlamly purchase from 
y&u ogam' 1 N.D.M., Hu<fd#rifiokj 

"i am willing m congrtlulaT* you on ihs eicaHam VERY NASTY MOUN- 
TAIN. I im. ■ I so pleased with the quick delivery 1 ' fl.Masimghem r Batl#y, 
W Yofk* 

I Nkt NASTY INVADERS ...th* graphit* are oxc^linE. VERY NASTY 
MOUNT AIN it tlao on mcoll#n| gome TheH ore two pf the beat gimea I 
hiy* for my ZKB1 " Michael B McAHilor, Lakonheotb, Suffolk 

NASTY INVADER $ Gel them before you r Bone* g el t ou 1 E 4 9 5 

A 20 minute plus Action Packed Game You are &n duly In the Defence 
Radar Centra An invasion atint. Your task n io prevent the Enemy ftom 
landing. But you have problems, not only do you have to atop the In voder* 
nuking repairs to thou trail, but there coukJ be personnel trouble tool 
Good tonirol is rewarded, but errors- are penalised 
Don't despair ~ Rank Has it* Pnvtiagetll 

NASTY MOUNTA I N Solve the Clue* if you v? ent to E scape I £4 9 5 

You ore leading an expedition and coma to ah impe&iahle mouoiam range 
It look* like a long detour until on old gog! - herd announces that there r$ on 
opening m the rock* imp whhch the DtcinoniE animal wander a, but they 
never re appear . Sea if you can solve the mytreriei of Naaty Mounta-in 
and continue on your travels Whether you eucceed or fpii, you can 
always cry again ■ bui somehow it* not quite the same os before I 



VERY NASTY MOUNTAIN Bvt don f CHEAT of you W-H pay for ill £6 95 
An edvancad versipn of i he Nasty Mountain Gome with 1 6 Loval* ol Play 
Practice Make* Perfect but She more dues you solve the more your 
caches are Teased- 

Justify Your ZX 81 As A Business Expense 

PE TT Y C AS H V A T K now where your Money w#nt I £ 1 0 . OO 

Enter Dolt. Nor rat wo and Gross Expenditure for each Cash Purchase 
Analyses into 20- S-ub-Heedingi end 1 3 Mam headings and give* Gross 
VAT, Net end Exempt Subtotals and Toials. lie so good we u*« >t 
our salve* 

VAT BOOR INPUTS Wrifltn for the Small &u*ines* If Sole Trader £1 2.00 
A* the Petty Ce*h. VAT Progtam, but with the facility to add in your Che- 
que and Standing Order Item* to give inputs Bottom Line Totals 

CHEQUES P O * TO; GlLTftOLE LTD, + DEPT ZKC r 
P.D SOX SO. RUOSYr WARKS. CV2 1 4DH 





S C 1 S O F T 


7 


E 






0 

u 


: STUDY PACKS : 


S* 

5 

X 


c 


Taking Exams next year? 




A 


t Superb book of Revision .Notes 


y u, 


T 


2 Programs Of problems using random data - 


H 

ft ¥ 


\ 

n 


different each time' Answers given 


3 Program - Hints on How to Hevise 


ft 

• £ 




4 Programs of Multiple choice ouest'ons 


»• 
7 J 


N 


Most or-gmai and useful J. R. DERBYS 


1- 


A 


Very pleased w th Physics', please send Chemistry 




L 


ASAP A. A. SUSSEX. 


Q 1 


S 


Physics O ', Chemistry D C Biofogy O 


m 

0 


O 


£7 50 + 50p p&p 


O 


F 


Maths O Part 1 £5 50 + 50p p&p 




T 

W 

A 


: JUNIOR SCHOOL PACK : 




£10.00 + 50p p&p 


S £ 




Contains 


iS 


R 

E 

for 


1 Teachers "MARKflOOK" also suiiao>e for sec 

schools) £4 50 

2 New imp roved verSOh 0 « 


ft 

l 

1 


"JUNGLE MATHS 


z 


One of the best Junior orcgrammp.s 5 . Minster 

ava ab:e , B. J. Lancaster £4£}t Gardens, 


i 


X 


3 “MAGIC SPELL 1 *. A jfirssi - Newlhorpe. 


m 3 

no 




speirng test orogram ;C4 50) Eastwood, 


8 

1 


Notts. 


3 ™ 1 


/ 


soon tor B.B.C. + SPECTRUM! 


X 



ZX HARDWARE**- 



PROFESSIONAL 40 KEY KEYBOARD 

# All legends and graphics in 2 colours 

• No scidermg to 2X81, |usl s ug in 

• proper typewriter keys 

* RAM Primer computable 

Kit €19 96 Built £24 95 :ase £10 20 

Repeal key add on T&A. 

Range of m. out ports, muS»C boards, motherboards, D to 

A converter boards write for catalogue 

23 Way double sided, gold female edge connector. 

wirewrap type £2 95 

Male connector £1,25 

Ribbon cable £1.40 ner mein. 

Mastering Machine code book £5.50 
Programming for real applications £6,50 
Tape for real applications £11.25 

HARRIS & LOCKYER ASSOCIATES 

(Sole distributors for Reddiich Electronics! 

0*pi zx 

33 Padmoro Close 
Woodrow South 
Redditch 
Wore* 

Tel f0S27! 24452 

Prices included VAT + PhF 

Overseas add £1 BO postage 

Delivery 3 days for In stock hems else allow 28 days 
Official orders welcome 
I Sand SAE for f ree catalogued 
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String Handling 




word Processor 



This word processor program will make 
text neat and tidy before you print 
it— and gives you the chance to correct 
mistakes, using a free-moving cursor. 



The sample runs Show how the 
program operates. You enter 
your text (up to 1 7 lines deep) 
as a single string, X$ When 
you have the text in, you press 
NEWLINE, and the computer 
will shuffle the words to ensure 
that none of them ate split at 
the end of a line 

A menu appears with three 
options: 1 correct the text: 2 
— LPfllNT the text, and 3 - to 
start again. If you decide to cor- 



rect the text, it will reappear on 
the screen, with the words 
“ENTER 1 TO RETURN TO 
MENU" above it. You use the 
5,6.7 and 8 keys to move your 
cursor m the direction indicated 
by the arrows on those keys, 
and the cursor moves along the 
line of text , inverting i he letter it 
is passing over. Once you find a 
letter which is wrong, such as 
the "E' in the word WERKS in 
the sample run, you press "A" 



and the words ENTER LETTER 
TO BE SUBSTITUTED appear at 
the bottom of the screen, You 
enter your letter, and press 
NEWLINE, and the inverse in- 
correct letter will be altered to 
the letter you’ve chosen. Pfess 
mg "1 " at any lime will return 
you from the 'correction phase' 
to the original menu, and from 
this menu you can choose ”2 " 
to LPRINT the text 

If you want the text printed. 



the computer searches through 
the whole of the string, turning 
any inverse letters back to their 
non-inverse equivalents. After 
LPRINTing, you are shown 3 
further menu, which allows you 
to run 1 he whole program again 
from scratch, or to terminate 
the run Although this program 
allows you to correct wrongly 
spelled words, there is no provi- 
sion to insert text, You may 
well wish to add this option. 



Segments of a sample sum. 



ENTER text 

THIS 15 A TRIRL PUN TO ILLUSTRAT 
E THE TEXT PROGRAM IN ACTION. TC 
5HQU HOU IT L“ER> S AND TO DEMONS 
IRATE HDU IT CAU MAKE TEXT LOOK 
NEAT BEFORE PRINTING 



i niO ao n : r\iHL muh T l_! 
illustrate THE TEXT program in 

ACTION , TO SHOU HOU IT LJ ERK5 AND 
TO DEMONSTRATE HOU IT CAN MfiKfi 
TEXT LOOK NEAT BEFORE PRINTING 



ENTER 1 TO CORRECT TEXT, 

2 TO LPRINT . 3 TO START AGAIN 



10 

IS 

20 

JO 

32 



REM WORD PROCESSOR 

REM N GOODWIN - T HARTNELL 

PRINT "ENTER TEXT’ 

Input x* 
let xs=xs+' 



AO GQ SUB 1&00 
50 PRINT X* 

60 PRINT 

70 PRINT "ENTER 1 TO CORRECT T 
&XT 2 TO LPRINT, 3 TO ST 

ART AGAIN ** 



30 


IF 


INKEY * = ■■“ THEN 


GOTO 


60 


100 


IF 


INKEY $ = " 3" THEN 


RUN 




110 

0 

120 

0 


IF 


INK EY $ - ” 2 " THEN 


GOTO 


4 00 


IF 


INKEY$ = , ‘ 1" THEN 


g or o 


20© 



ENTER 1 TO PETLtRN TP MENU 
3-9 E 

THIS IS A TRIAL RUN TO 
ILLUSTRATE THE TEXT PROGRAM IN 
ACTION, TO 5HDU HOU IT U@RKS AND 
TO DEMONSTRATE HOU IT CAN MAKE 
TEXT LOOK NEAT BEFORE PRINTING 



130 GOTO SO 

iOOO REM STOPS UORD SPLITTING 
1010 LET N-l 
1020 GOSUS 1188 
1O30 LET N=N+33 

104.0 IF N > =LEN X$ THEN RETURN 
104-5 REM SINGLE SPACE IN 
NEXT LINE 

1050 IF X$fNJ= , ‘ " THEN GOTO 1160 
106O GO SUB 1130 



ENTER LETTER TO BE SUBSTITUTED 



ENTER 1 TO RETURN TO MENU 

-SS E 

THIS IS A TRIAL RUN TO 
ILLUSTRATE THE TEXT PROGRAM IN 

ACTION, TO SHOU HOU IT DORKS AND 
TO DEMONSTRATE HOU IT CAN MAKE 
TEXT LOOK NEAT BEFORE PRINTING 

ENTER 1 TO CORRECT TEXT, 

2 TO LPRINT, 3 TO START AGAIN 



106S 

10 70 

1080 

1090 

1 ISO 
110S 

1110 

1120 

1125 

1130 
1 TO 
1140 



REM SINGLE SPACE IN 
NEXT LINE 

IF X* (NJ» a" " THEN GOTO J 030 

LET -J = 0 

GOSU6 1130 

LET J=d + 1 _ 

REM SINGLE SPACE IN 
NEXT LINF 

IF X$<N) > M “ THEN GOTO 1090 
FOR N=N TD N + 0-2 
REM SINGLE SPADE IN 
NEXT LINE 



X $ -X $ { 1 TO N > + 1 
N 



+ X $ fN-f 
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GOTO 1030 

LET X*=X$tl T Ci N-l.) tXUN + J 



GOTO 1020 
LET N = N~1 
RETURN 

REH #*COftRPCTJflN*^ 
CL5 

PR I NT "ENTER 1 TO 



1150 
L150 
TO ) 

1 170 
1130 
1190 
2000 
2010 
2020 
MENU" 

203© LET R- 1 
2035 PRINT AT 2, 0, X* 
204.0 IF INKEY*= ■' THEM 
2050 IF INK EV * = *■©" AND 
T MEN LET H=P + 1 
2055 IF XNKEY*-"6” 

32 THEN LET A=A+3£ 

2060 IF INKEY * = **S" 

LET fliR -1 

2065 IF INKEY *="7“ 

I FT ft - ft 

2070 IF INKEY $ = *' 1 “ 

2075 IF INKEY$=”P" 

0 

7076 PRINT ftT 



AND 

AND 

AND 

THEN 

THEN 



RETURN TO 

GOTO 204.O 
h<LEN X* 

fi<LEN + 

A>1 THEN 

A >32 THEN 



GOTO 

GOTO 



70 

30 O 



4 - 

t 



2030 IF CODE X $ LA ) <126 THEN LET 
U=X*C TO A-li +CHR* f CODE X*(A>+ 
12Br +XS(fi + l TO i 

2035 IF flsl THEN GOTO 2035 
2090 IF A > 1 AND CODE X$fA-U >12? 

THEN LET X$(fi-lj =CHR$ (CODE X*( 
A-l) -128) 



2092 IF A <32 THEN GOTO 2100 
2095 IF CODE X*UA-321 >12? THEN L 
ET X* <A-32i =CHR* (CODE XSIR-32) - 
125 ) 



2100 IF ft<LEN X*-l AND CODE X*(H 
+ 1 J * 127 THEN LET X*<R + D =CHR$ <C 
ODE X*<A + 1>-128) 

£102 IF A < LEN XS-32 THEN GOTO 20 
35 

2105 IF CODE X*(A+32) >127 THEN L 
ET X* ( R+321 -CHR* (CODE X$ (A432) - 
128 J 

2110 GOTO 2035 

3000 REH INSERT CORRECTION 
3005 PRINT AT 19 ,0, ’ENTER LETTER 
TO BE SUBSTITUTED" 

3010 INPUT H* 

3020 LET Xi(A)=H4 
3025 PRINT RT 12,0;” 



3030 GOTO 2035 

4000 REM REMOVE INVERSE, LPRINT 
4010 FOR G — 1 TO LEN X* 

4020 IF CODE XI (G) > 127 THEN LET 
X*(G) =CHR$ (CODE X*(G)~12Q) 

4030 NEXT G 
404© LPRINT X* 

4050 CLS 

4060 PRINT "ENTER 1 TO RUN AGAIN 



4070 PRINT TAB S ; "2 TO END- 
4080 IF INKEY i-"” THEN GOTO 4060 
4 090 IF INKEY |a ,, r‘ THEN RUM 



THE BEEB PRODUCES THE BEST T.V. 
PROGRAMMES IN THE WORLD . . . 

Unde dive produces the World's best 
computers and Jack Gibbons A. LB, 
produces the best Banking Programs in the 
World. , , 

Anon. 

THE PERSONAL BANKING SYSTEM 

is available direct from 

J.P. Gibbons A. 1.8. 14 Avalon Road, 
Orpington, Kent, BR6 SAX. 

Price £9.95 inclusive 

For Cassette and Users Manual {Requires 1 6 
to 48K Ram). Specify whether ZX81 or 
Spectrum 8ank reconciliation module. 
Available soon £6.50, 

Also stocked at the Suffer Micro Shop, 
Streatham — Microwave Shop, Leicester - 
John Derby, Bournemouth — and branches 
of the Computer Bookshop Group. 

Full after sale maintenance available. 
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ZX81 Routines 



Tote that barge, 
read that data 



Chalfont St Giles in 
Buckinghamshire is the home 
of Martin Frobisher, who 
feeling lost on his ZX81 
without the use of read and 
data, decided to create a 
routine for it. 



Martin writes to ZX Computing. 
"Having felt lost on the ZXSt 
without RE AO/OAT A 

statements, I set about writing a 
subroutine to solve this pro 
blem, When using this 
subroutine, it is necessary to use 
GOSUB 9950 in place of READ 
A The subroutine is written for 
numbers only, but can be con 
verted easily to deal with string 
information. The string which 

Ptogrmm One: 



holds the data is placed at the 
beginning of the program, and 
the subroutine at the end. Note 
that there must be a comma at 
the very end of the 'DATA' 
within the quote marks of the 
string inline 10," 

The READ/DATA routine is 
given in program one. along with 
a simple demonstration pro- 
gram. 



5 

6 
1 O 

eo 

30 
40 
50 
S0 
7© 
80 
<90 
100 
X 10 
12© 
<3950 
9980 
0 

3970 

99S0 

3990 



REM REH&/DATA ROUTINE 
REM BY MARTIN FROBISHER 
LcT ^*="43,75,5,333,29," 

LET X = 1 
LET Y = X 
DIM F i5) 

FOR O-X TO 5 
GOSUB 9350 
LET F -* 

NEXT G 

FOR G=i TO 5 

PRINT Gi " ; r (G) 

NEXT G 
STOP 

LET TsY+1 

IF <>**.'■ THEN GOTO 995 

LET A sURL A$ CX TO Y-l) 

LET XtsY + 1 
RETURN 



1 


42 


2 


75 



3 6 

4 333 

5 29 
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ZX80/ZX81 



The variables used are as follows; 



MENU VS — TITLE (Inverse video subroutine. I 
K$ 'Do you want to continue?’ 

G — Number of gold blocks (0) 

CHOICE B$ - AHEAD D - DOOR 

L$ - LEFT T TUNNEL (Choose with A$.| 
- RIGHT C - CAVE 

DOOR Q - Gold blocks 

CS — YES/NO — 'Would you like to cross the lake?' 
K — 'Random' chance of Survival. 

TUNNEL * 

CAVE 0 — Gold blocks 

CS - YES/NO — Would you like to investigate the 
noises?' 

INVERSE V$ - ZX80 only 

VIDEO 

SUBROUTINE 



When the computer prints ' > > ' this means Do you want to 
continue?' 

If YES' then simply press NEWLINE 
If N0 r then type SPACE then NEWLINE 



1 REM Dr;R6uNS l* L L £ 

2 REM BY D C OWEN J952 

3 RRML 
5 LET 

50 SCROLL 

51 SCROLL 

52 SCROLL 

53 SCROLL 

55 PRINT TflE 3. "DRACON'S COL j>” 

55 SCROLL 
57 SCROLL 

56 SCROLL 

60 PRINT "YOU HWE 
55 SCROLL 

70 PRINT G; ” BLOCKS OF GOLD” 

90 SCROLL 

93 SCROLL 

10O PRINT "PH5PD OF VOU IS R" 
130 tQSUB li?0O 
125 LET 
127 SCROLL 

130 PRINT "ON THE LEFT IS 9" 

140 GOSLIB 1000 
145 SCROLL 
ISO LET LI=R{ 

155 PRINT "AMD ON THE RIGHT J5 

R” j 

160 GOSLIB 100O 
165 LET R$=RS 

170 SCROLL 

171 SCROLL 

172 PRINT "UH1CM URY DO YOU UPN 

T TO SO?" 

173 SCROLL 

174 SCROLL 

175 PRINT "R - RHERD” 

176 SCROLL 



177 

173 


PRINT ”L 
SCROLL 


- L EFT ** 




179 


PRINT ” R 


- RIGHT" 


* 1 

r m ' 


130 

ias 


INPUT KS 
SCROLL 


j 




* 4 


166 


SCROLL 








19® 


IF 


RIND 


THEN 


15 


OSUB 


2000 




* 


-1 


200 

OSUB 


IF 

2000 


AND 


H»="D" THEN 


o 


210 

nSUB 


IF K*-'T9” 
3000 


AND 


THEN 


& 


220 

OSUB 


IF K*s*'L" 
3000 


AND 


Lfa ”T " THEN 


G 


230 

OSUB 


IF K*k"R" 
3000 


AND 


R*="T” THEN 


G 


240 

OSUB 


IF K $ =*"R” 

4000 


AND 


THEN 


G 


250 

OSUB 


IF K*="L” 
4 000 


AND 


L#="C” THEN 


G 


260 

QSU6 


IF K$s”R” 
4000 


AND 


AJ="C" THEN 


& 



270 IF NOT (K$s”L‘* OR OR 

K* ■”H"J THEN GOTO 170 
230 GOTO 50 
390 REN f 

1000 GOTO 1000 + INT tRND*3 + l.l .*1 00 
1100 PRINT " DOOR” 

1110 LET RS“”D" 

1120 RETURN 

1200 PRINT *’ TUNNEL” 

1210 LET P*=”T" 

1220 RETURN 

13O0 PRINT ” DRUE" 

1310 l_ El 9»-"C" 

1320 RETURN 

1999 REM ************* 

2000 REM ** DOOR ** 

2010 GOTO 2000+INT (RNDfd+1) tl0P 
2 100 PRINT *’ IT IS LOCKED . MOUF D 

N” 

2110 RETURN 

2200 LET Q = INT (RND.*EN-1,1 ♦JDO 
2210 PRINT ” IT U ILL OPEN, THERE” 
2215 SCROLL 

2220 PRINT ” RRE ”;Q." GOLD BLOCK 
S IN HERE- 
2230 LET G=G+Q 
2240 RETURN 

23O0 PRINT "THERE IS P LAKE HERE 

, YOU" 

5305 SCROLL 

2310 PRINT "CANNOT SEE THE FAR S 

IDE . ” 

2315 SCROLL 

2320 PRINT ”RRE YOU GOING TO TRY 

i ■ 



2330 SCROLL 

2340 PRINT "AND CROSS IT?” 

2345 SCROLL 
5350 INPUT CS 
2350 CLS 

2370 IF CODE fC*J ( >CODE "Y" THEN 
RETURN 



2333 LET K s INT fRND*3.> *1 

2331 SCROLL 

2332 IF K=2 THEN PR INT "YOU H»UE 
ESCAPED WITH" 

23 33 SCROLL 

23S4 IF K=2 THEN PRINT "WITH ";G 
” BLOCKS OF GOLD ” 

2386 IF K<)2 THEN PRINT “UNFORTU 
NflTELY , YOU HAVE" 

23S6 SCROLL 

2390 IF K < > 2 THEN PRINT TAB 10;” 
DROUNED ...” 

2395 STOP 

2400 LET K=INT iRMD*9tll *50 
2405 SCROLL 

2410 PRINT 'THIS ROOM CONTAINS P 
DRAGON" 

2415 SCROLL 

2420 PRINT “IT DEMANDS ** : K ; ” GOL 
D BLOCKS" 

2425 SCROLL 



PRINT "OR IT UILL EAT YOU” 
FOR 0=1 TO 2D 
SCROLL 

PRINT TAB O; "STAND BY" 

NEXT U 

IF G>K-1 THEN PRINT "YOU H.R 
UE ENOUGH” 

2490 IF^G^K THEN PRINT "...BUT Y 
GU HAUEN/T GOT" 



2430 
2440 
2450 
2460 
5470 
24 75 
24 80 



2495 SCROLL 

2500 IF G<K THEN PRINT "ENDLIGA,.- 
.SO BYE BYE"; END 
2510 LET G=G-K 
5550 RETURN 

2999 REM *********** 

3000 REM * * TUNNEL * * 

30 10 IF AND >0.35 THEN RETL*RN 
3015 SCROLL 

3020 PRINT "YOU NAVE ESCAPED” 
3025 SCROLL 



3030 PRINT "WITH ” G. " GOLD ROD 
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K5" 

304-0 STOP 

3993 REM ************ 

J.OO0 REM ** CRUE ** 

4O0S SCROLL 

4010 GOTO 4000 + INT t RND *3 * 1 .1 
4100 PRINT ‘THE CRUE IS EMPTY,” 
4105 SCROLL 

4110 PRI NT TR9 8, " MOUE ON" 

4120 RETURN 

4200 LET O = JTNT i RND * 1 0 * 1 .> *IOO 
4210 PRINT ‘THERE RRE " ; O ; " f?OLi> 

BLOCKS” 

4215 SCROLL 

4220 PRINT “HERE TO ROZ> TO YOUR 
store- 

4230 LET G-G +0 
4240 RETURN 

4 300 IF RND >0.9 THEN COTO 

4301 F OR H = 3 TO 24 

430S SCROLL 

1307 NEXT H 

4 Sic* PRINT "OH HO” 

4320 FOR (J = a TO 15 
4330 PRINT TAB 2*U; 

4340 NEXT U 
4345 SCROLL 

435 0 PRINT ” IT IS A MIMFSM-AFT^ , 

I ¥ 

4355 SCROLL 

4 360 PRINT "YOU RRE DEPtD" 

4370 STOP 
4400 SCROLL 

da05 PRINT “THERE fiPE NOISES RHf 

RD" 

>.407 SCROLL 

44 10 PRINT "DO YOU URNT TO IIVUES 
IGRTE?" 

4420 INPUT K$ 

4430 IF CODE K$i>CDDE " Y " THEN R 
ETURN 

.4440 GOTO 4000 

Fastermind 

This version of Mastermind fa trade name owned by Invicta), 
uses the letters A to F. The first listing is for the ZX80, and the 
second for the ZX81 . 

100 DIMAI4I 
110 DIMBI4) 

120 PRINT FASTERMINO ABC DE F” 

130 FOR I * 1 TO 4 
140 LET BO) - RND(6) 

150 NEXT l 
160 LET L = 0 

1 70 LET L = L + 1 
180 PRINT 

185 PRINT L. 

190 LET K = 0 
195 LET J — 0 
200 INPUT A$ 

2 1 0 FOR I = 1 TO 4 
220 LET A(ll -CODEIAS I 37 
225 IF A(l)>6 THEN GOTO 180 
230 PRINT CHR$|A(I1+ 1651;" . 

235 LET Bill = ABS(B(II) 

240 IF NOT A(l| = BID THEN GOTO 280 
250 LET K = K + 1 
260 LET All) = 0 

2 70 LET BIM --Bill 
280 LET A$ TLSIAS) 

290 NEXT! 

300 FOR H 1 TO 4 
310 FOR 1= 1 TO 4 

320 IF NOT A(H) B(H THEN GOTO 360 

330 LETJ = J + 1 

340 LET BID - - Bill 

350 GOTO 370 

360 NEXT! 

370 NEXT H 
400 PRINT,":"; 

410 IF K = G THEN GOTO 450 



420 FOR I - 1 TO K 
430 PRINT '■* 

440 NEXT 1 

450 IF J-OTHEN GOTO 490 
460 FOR 1= 1 TO J 
470 PRINT "+ "j 
480 NEXT! 

490 IF K< 4 THEN GOTO 170 
READY 

As you'll see when you run the program, a correct letter in the 
wrong position will give a " + while a correct letter in the 
correct place gives a ' * You are, of course, trying to get four 
* 's m as short a number of guesses as possible. Note that letters 
may be repealed within the code. Invalid guesses are rejected. 
Here’s the 2X81 version: 



50 

10O 

1 T 0 

i So 

j 40 
1 50 
iSO 
155 

168 
fT » 

170 

182 

120 
195 
200 
205 
.j 1 0 
Jl'O 
^ 5 
230 

^35 

:4 0 

I z? 

0 

270 
78 0 

;: r jO 

I 1 ' 00 
“ 13 
3£0 
330 
340 
■ F0 
380 

370 

130 
J 10 

40 G 

440 
.1 80 
4 6 0 
470 
ISO 
j. 90 
= 00 



REM FR5TERMIND 
REN BY D C OUEN 
DIM R(4i 
DIM B (4 ' 

FOR Z=1 TO 4 

LET B(2 ‘ =INT RND*fcO ,+J 

NEXT Z 

LET L =o 

SCROLL „ ^ „ _ _ 

PRINT "F A5TERM 2ND A & C D E 

LET L=L*1 

SCROLL 

SCROLL 

PRINT "ENTER GUESS NUMBER 



LET K-PI-PI 
LET J=K 
INPUT 



SCROLL 



fOP 2=1 TO 4 
LET fltz) *CO&£ fpj' -37 
IF HiZ) >6 THEN PPTT JA0 
PRINT CMR$> fftfZ' +2851 ; 11 
LET 6 (Z) =hBS FfZ) 

IF fl(ZI OB(Z) THEN GOTO 



LET K = K+1 
let a t z:< -o 
LET B(Z) =-BiZ'i 
LET (2 TO 



r 



next z 

FOR H*1 TO 4 

FOR Z = 1 TO 4- , 

IF P iH> < >B IZ) T.Ht M GDTU 

LET - J = J + 1 

LET BtZ) =-6<Z) 

GOTO 370 
NEXT Z 



NEXT H 

PRINT TAB 10; "SCORED M ; 
IF K=0 THEN GOTO 150 
FOR 2 = 1 TO K 
PRINT ”* 

NEXT Z 

IF J=0 THEN GOTO IPO 
FOR Z=1 TO U 
PR INT ” + '* ; 

NEXT Z 

I f- K <4 THEN GOTO J 70 
PRINT "YOU DID IT” 



530 






EASTERN IND A 3 C D E F 



INTER 



ENTER 

3 19 



GUESS NUMBER 
H SCORED + 

guess number 
(3 SCORED * 



1 

+ 

2 

+ 



+ 



ENTER GUESS NUMBER 3 

s a a a scored * + 



ENTER GUESS HUMBER 4 
3 J1 § S SCORED * 



ENTER GUESS NUMBER 5 
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MELBOURNE HOUSE • ZX81 > SPECTRUM 



Why is this 
man smiling? 

Vqu. 4 be wniimg too if fO*Jt were D t Ian Logan 

Dr Logjn ii ihown receiving ihe Rottcu St&ne Award f&r hn otrteptive mfcghti into the way the 

ZXil ROM Melbourne Hcmie ire proud to be ihe publnher* erf Or LcgaiVi bookt 

Melbourne House are Sinclair specialise publishing hook* that are winneri m tver^ category Whether 
fem are 4 beginner or in etipertcnccd peogr ammet. pau'JI need Meboume House books 

** you ve goi a SpfctHjfr on orstr ^oi- better yet. if you already got yocir Spectrum}, then you'll be 
£lad so .-now that Dr Loga-r* « won Understanding Your Spectrum to become the 

definitive book On the Spectrum 

So if you want to smile like Logi*v you can do one of two thing* Order one of our books from 
your beokwller or Mi m the coupon and really understand your Sm<la«r. or you can write a, great book 
or program j/nJ lend it IQ ul Who knows 5 Your smile may be .p th?s ad ncM year' 

o Machine Language Made Simple for Your Sinclair S 9& 

O Understanding Your ZXflt ROM by Dr tan lo^n iB 9& 

O Z X 8 1 ROM Disassembly Part A &y £> lin Logan, 17 00 
O ZXRi ROM Disassembly Part B by Dr Ian Lagan am! Qr Frank O Hara Sl'8 00 
O Not only JO Programs for the ZXSl IK k t b 9S 
O The Complete Sinclair Z X B t Rack Course, i' I 7 SO 

Ordr^ la Melbourne House Publuhen III Tn^lgir Road Gw w«th — -dc^, M 10 

Correspondence » Gfatw Going? intern Rg#J Qvddingttyi Legion buiu/d BEDS LU7 ?UA 

Pleiie ru tfi mr Jthjr new Spectrum ZXil ciulopt L^we '■ . 

Pieise iemf me book} as marked above Note P*ea» add BOp lor p on, pick A VAT 

life 



Name 

Addreu 



MELBOURNE HOUSE ’ 2X81 • SPECTRUM 



SOUND withZX- 81 ! 



MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 




• • 





£25.95 THE Z0N X-81 



vi A ,i 




thf JON j 8i SOUND UN:' s lompieieu iei’ cento ,11*00 no 
•SP*'' 'Ol^v TOfuit *.’MiieZl 81 ItjuSl piug^n 

n-o O'^manllihg or soider ng 

hopowftpd ■ CHjftfrits -egds o* om^ er^c-s 

^or u q ' *'o iyme Conrrci i o n po npi a m pie i a lume if am bu iff - m 

kiu-avae-aker 




* U 81 - iGMtampecli orpTiriTer can he plugged mio 
1QH i fli Sou n a tin* *-^oyp atiectimg r or mol Jx iloperahon 

* Huge far yr qfl possj&t# wu nd* Pgr g g rf *s or M u*ic 
Heticopier^ Sci-Fi Spoce SrrrttJWS E*p*0$k>n$ Gun shells 
Dm^s Ptortes La*er* Organ* lynes CPprdsei-; of 
a iwe *e r you 

* uses 3 c nejn-n-ek istiiti c n ip gu ng p f op a^e eortfro erf pi rch 
r0k|ffle-0f ion« Qnun0F*e qi, rtirhflni^apecontfQr 




• i zG'leC p o ffis! ■ ; }fir -s ■ - - jtom^es ng .3 

wmpJe BASIC l*n« 

f Uu mfffuctioni a tti eiampies or new ro obio^r etr#: h s qnd m e 
programme* mppked Mfy GiibPomHd 



Measurement and Control with your 

ZX81 SPECTRUM 

and our proven ANALOGUE PORT 

Already many in use in industry, education, hospitals 
labs., agriculture and the home Now extremely low cost 
control operations and even robotics become a reality. 
The ANALOGUE PORT plugs directly into your 2X8 1 and 
Offers 

* 8 separate analogue voltage measuring inputs 

* 8 switching outputs for relays. LEDs, sound output 

* Amplifier for mV sensitivity on one input channel 

* 8 control lines for further expansion 

* Stackable connector for RAM pack, printer 

* Self contained, no extra power supply etc. required 
Thermometers, light sensors, microphones, joysticks 

. .in fact anything which produces a varying voltage, 
resistance or current may be connected directly to your 
ZX81 via this port. A comprehensive manual is included 
which assumes no previous expertise. 

only £29.85 ready built and tested 
* * * Return of post delivery * * + 

ZX Frequency Analysis software (Fast Founer 
Transform) on cassette and with manual £ 1 5.20 

ZX Experimenter Kit 23 + 23 edge connector, stacking, 
strip vero board + suggested circuits £6.50 

Acorn Atom Eprom programmer, complete Svs*e m . 
ready to go including full manual CS5 i28 Days Delivery) 

ZX Input — Output Port £ 1 6. 50 

Make cheques payable to: 

UNIVERSITY COMPUTERS, 5 ST. BARNABAS ROAD 
CAMBRIDGE. Delivery return of post on all items (except 
EPROM prog ). Official, trade, bulk orders accepted 
Please add £ 1 p&p to cost of order 
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The Spectrum has eight colours 
lit you count black and white I , 
which are coded from aero to 
seven The colours and their 
numerical codes are: 

0 - black 

1 — blue 

2 — red 

3 — magenta (purple I 

4 — green 

5 cyan (pale bfuey -green} 

6 — yellow 

7 — white 

The lower the number, the 
darker the colour. On a black 
and white set the lower 
numbers are closer to black, the 
higher numbers to white. 



You can colour the PRINT 
output using the INK statement 
the background using the 
PAPER statement, and the 
border with BORDER. Running 
program one will show the col- 
ours in action. Notice that CLS 
is used after the PAPER colour 
is defined jin line 70k This is to 
ensure that the whole screen 
area turns that colour. Leave it 
out and see what happens. 

You can use the program 
colours directly in a program 
with good effect, as program 
two - COLOUR CODE 
shows. This is a variation of 
'Mastermind' but, as you'll see 



by running it, the program ex 
pects you to guess a code of 
four colours, not four numbers 
or letters as in most computer 
versions of the game. Enter and 
run the game, then return to 
this article for an explanation of 
the Spectrum colour and 
graphics commands which are 
used in it. 

Line 20 (POKE 23609. 
1 00) changes the rate of click' 
when you press a key into a 
beep, to act as positive feed- 
back when you press a key. I 
tend to use this all the lime, and 
find it very useful when pro 
grammmg. Line 80 sets the ink 



and border black (0) and the 
paper white (71. The routine 
Irom lines 100 to 1 20 print out 
the six colours (printing a blob 
of each colour) in a diagonal 
line, with the numbers next to 
the colour they refer to, Line 
1 50 waits until any key is 
pressed before continuing. 

The routine from 220 to 
300 picks the colours, making 
sure that all four are different. 
Line 210, meanwhile, has mov- 
ed the print position down one 
(using the apostraphe from the 
7 key, accessed with the red 
shift key), and lines 1 80 to 200 
have printed the six colours 



Spectrum Programming 



Coaxing a Rainbow 
from your Spectrum 

The Spectrum, as we all know, is a colour 
computer. But how easy is the colour to use, and 
how effective is it? Tim Hartnell attempts to 
answer those questions, and shows you how to 
program your new zx Spectrum ... in colour. 



1 20 
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Spectrum Programming 






2 0 


LET 3-S 


4-1 


BEEP . I 


. C' 


*-L5 




40 


LET G i Z 


> =0 










— 


50 


NEXT Z 














6 0 


FOR I si 


TO 


4 








4 , 


70 


IF G f ZJi 


= 0 


THEN GO 


TO 




4 

-f- 


5 0 


FOR 0=1 


TO 


♦ 








i 


90 


IF C 1 Zi 


< > G 


Ij) THEN 


V? 


0 


TO 51 




00 


LET LI -U 


4 - 1 : 


SEEP -2 


, B 


0-3*13 




ID 


NEXT wi 














20 


NEXT Z 












ziT 


50 


FOR T =4- 


TO 


1 STEP 


-1 








L0 


PRINT INK 


H fTi ; ' ■ 


14 , 
#■ 







7=0 NEXT T 

56P PRINT INK ®; ■’ ■' ; B; 11 BL.^CK " / 
-0 IF B<>1 THEN PRINT "5**, 

5 33 PRINT " RND WHITE"; 

590 IF UNI THEN PRINT *‘S" 

IP Ui - 1 THEN PRINT 
510 IF B=4- THEN PRINT "YOU GOT 
IT, IN ";G;" GUESS'* ; „ 

f,20 IF G>I RND THEN PRINT 

f 30 IF 3 0 I THEN NEXT Gj „ 

t.50 PRINT THE CODE i 

-60 FOR H = 1 TO 100- NEXT H 
■670 FOR T = 4 TO 1 STEP 

-•60 FOR H = i TP S0. 0 BfS? tnk CiT 

BEEP .£/T*l£i. PRINT INK CU 

> 

-f| foR T H*1 TO 60; BEEP 

- - 

30 POKE 20&S2/ -1 



= 5 £££* BOi_ OUR CODE 
23609/100 
>0 Di H C I 4. j 
-£■ CTM G U i 
“ 0 DIN Hit).) 

60 INK 0 . BORDER O. RQpfR 7 . - 

* ; " J SM THINK* 

:= 8 °TS B fi£ss“ ccwe * you h *" £ 10 * 

PRINT "IT * I CHOOSE FROH T 
-F5E COLOURS" ' ' 

100 FOR C-l TO 6 

_ _ 0 PRINT TRB 4+C; INK O C;;" 

INK c; ’■" 

30 NEXT C 

ISO PRINT ■ " RLL -1 COLOURS RRE 
' “** or ERENT - " 

'30 PRINT * '"DO YOU UfJNT RNOTHE 

- " 

36 PRINT TAB tf, "ENTER Y OR N” 
LET ft* = lN,SEYJ. IF INKEY'**"' 
HEN GO TO 74.0 

50 IF CODE R$<,>CODE "N" THEN R 

UH 

“50 Cl. 3 

7 ”*0 PRINT ' INK RND*6;TRB RND * 

: "OK j BYE FOR NDU! " 

" O POKE 23692, -2 
^0 FOR H = 1 TO 2S 

"30 next h 

-10 Op TO 770 



across the top of the screen, 
together with the numbers 
which refer to them. 

Line 31 0 starts the loop to 
give 10 guesses. The second 
half of line 310 1 POKE 23692, 
- 1 ) ensures that if the screen 
is ever filled, it will automatical- 
ly scroll, without requiring a 
response to the question 
‘'scroll?’' which you often 
otherwise get at the bottom of 
the screen. Along with the key 
press beep, this automatic 
scroll POKE is something I use 
in just about every Spectrum 
program, 

Line 320 asks for the guess 
to be entered, and once it has 
lime 3301, uses the backspace 
ICHRS8) 32 times to back over 
the line requesting the entry of 
the guess. Line 320 overprints 
this with blanks. This means 
that the line ENTER GUESS 2 is 
erased, but previous guesses 
(and the colour code at the top) 
are not, so you can look at 
previous guesses to help you 
work out your answer. You 
enter your guess, by the way. 
by entering a four-digit number, 
using the colour code given at 
the top of the screen. That is, to 
enter BLUE just press l . 



The routine from lines 350 
to 390 strip the number you 
have entered down to four 
separate digits, the variables 
for blacks (B! and whites (W) 
are set to zero in line 400, and 
then the guess is compared 
with the four-digit code the 
computer has thought of, giv- 
ing little beeps for whites or 
‘blacks' as it finds them. If you 
are r ight, the program tails you. 
If you are not . and you ha ve not 
used up your ten guesses, you 
are told of the digits of the right 
colour in the right position 
'blacks' as it finds them. If you 
in the wrong position {whitest 
and given another guess. 

Once you've followed the 
explanation through (and 
SAVEd the program if you want 
to I, erase it using NEW and 
enter our next program (pro- 
gram three) to discover some 
other applications of Spectrum 
graphics commands. 

You will know that you can 
use PRINT AT 4, 7; "TEST" 10 
print the word TEST four lines 
down, and starling seven 
spaces across. The control 
character CHR$ 22 behaves 
like PRINT AT, but with a dif- 
ference , To get the same result 



as PRINT AT 4. 1. "TEST" you 
need to enter PRINT CHRS22 
+ CHR$ 4 CHR$ 7; "TEST". 

However, because the ZX 
Spectrum allows concatena- 
tion (the adding together of 
strings), you can add all these 
CHRS'S to equal one string. 
This can be quite useful, if you 
wish to specify a particular 
PRINT AT location several 
times in a program. Run pro- 
gram three, and you'll see this 
working. 

TAB can be emulated by 
preceding CHRS n, where n is 
the number of spaces (plus one) 
you wish to start printing on a 
line, with CHRS 23- Run pro- 
gram four to see this in action. 
However, as CHRS 23 really 
expects to be followed by two 
numbers (n and m, which has 
the same effect as PRINT TAB n 
+ 2 56 * m|, you can precede 
the information within the 
quote marks with a space, or a 
dummy letter (X in our exam- 
ple!, which will not be printed 
Run program four and you'll 
see that instead of printing 
XTEST right down the screen, it 
writ simply print TEST. 

At the start of this article we 
discussed the eight colours and 



looked at how these could be 
used for the information which 
is printed (INK), the background 
(PAPER) or the border 
(BORDER) The information 
printed can be modified by the 
use of two additional com- 
mands. BRIGHT and FLASH. 
Program five shows t hese in ac- 
tion, Enter and run it, then 
return to this article for a brief 
discussion on these two new 
statements Although the ef 
feci of flashing is impossible to 
miss, you may need to look alii 
tie more closely to see the ef- 
fect of BRIGHT. Once you have 
run this program, look at the 
word BRIGHT, just under NOR- 
MAL near the lop of the screen 
You'll see this is a different 
shade Of green. The white on 
green (the sixth line down on 
the screen) shows the effect of 
BRIGHT more clearly. Compare 
the 'lightness' of the word 
BRIGHT here with the word 
FLASHING iust above it. With 
the non-flashing words printed 
in green on red (a pretty awful 
combination) r you'll see that 
the 'bright' word is somewhat 
easier to read than is the 'nor 
mal' one, 

Although the numbers zero 
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Spectrum programming 



140 PRINT ' ' " PREJ5 p,NV KEV TO 
?eC'tN , , * " 

150 PAUSE 4E4- 
160 CL 5 

■ 70 PRINTs RT 1.3; 

- ?0 FOR C-l TO 6 

19© PRINT INK 0;c; *■>'*; INK C; ”* 

200 NEXT C 
"10 PRINT ' 

LET C ( 1 J = I NT V RND * 6 +1 

-30 LET Z=I 
24 0 LET Z=Z+-1 

250 LET CfZ.i^lNT fPNr#6.t+l 
260 LET 0-0 
”* O LET O -J * I 

2 60 IF CLU =C »2) THEN GO TO 230 
230 IF JsZ-I THEN GO TO 273 
30O IF I <4 THEN GO TO 240 
310 FOR G-l TO 10 ; POKE 23692,- 

320 PRINT INK O; ' ENTER GUESS NU 
HBER G 
330 INPUT A 

-3S FOR 0-1 TO 32; PRINT CHRS 5 
NEXT Q 
-40 PRINT " 

i * 

7 53 FOR Z =1 TO 4 

350 LET G (Z> =S-J.&*INT lR,M0J 

: let h rz.> -G II.' 

350 LET R = INT iP, 10) 

I 90 NEXT Z 

— 00 LET B=0; LET U=0 
410 FOR Z=i TO 4 

~10 IF CfZJk OL'tZ) THEN GO TO 4-5 



X a N THINKING OF A 4- -COLOUR 

CODE- YOU HRUE 10 GOES TO GUESS 

IT. I CHOOSE FROH THESE COLOURS 

1 > ■ 
a > >M- 

4 ■ 



A^l. 4 COLOURS APE DIFFERENT. 



PCF'== mi JV K E •' T O cE'j IH « ■ • 



IQ REM PROGRAM ONE 
20 REM “".OUR DEMONSTRATION 
30 FOR E-=© TO 7 
40 FOR PrO TO 7 

so roa 1=0 to 7 
S3 EORDER 6 
0 PAPER P: CL5 

SO INK I 

-0 PRINT AT 10 , 10, ■■BORDER ” ; E 
"AB lo; "PAPER ” J P; TAB 10,; INK ", 

i00 FOP U=1 TO 6© NEXT U; BEEP 
. IS , P *1 +2*6 
IIO NEXT I 
23 NEXT P 
: 30 NEXT 6 



to seven have been explained 
for INK. PAPER and BORDER, 
other numbers can be used. Us' 
ing 8 In in PAPER 81 means 
that no matter which is printed 
at this point, the colour will re- 
main unchanged This is not 
particularly useful in ordinary 
programming, but the number 
9 can be quite effective. The 9’ 
means contrast, and ensures 
that if you are printing on a light 
background, it will print the 
words in black, and in white on 
a dark background, somewhat 
like the way the colour of an 
INPUT statement changes 
depending on the border colour . 
Program six shows this in action 
printing randomly-generated 
letters of the alphabet in random 
positions on the screen, against 
a randomly chosen paper colour. 
Run program six for a while to 
see this and then return to this 
article for our next useful 
graphics command. 

The word OVER is very 
useful, and can produce some 
very odd effects. You will have 
noticed an apparently useless 
line at the end of program six 
(line 140). Using the edit con 
trol, put this line in place of line 
110, and change the 32 at the 



end of line 1 00 into 300, You'll 
notice from time to time that 
letters are printed on top of a 
letter which had previously 
been printed in that position. 
The OVER command means 
that the new letter does not 
wipe out the one below it, but 
simply compliments it from the 
other to form a new shape. T his 
allows us to build up some 
characters of ouf own. Enter 
and run program seven to 
create some of your own. It is 
very hard to predict the effect 
of adding' various letters in 
this way. For example, a small 
"o" and a small "w” combine 
to produce what appears to be a 
capital "T", 

You'll remember we 
discussed the way CHR$ 22 
and CHR$23 could be used to 
replace PRINT AT and TAB, and 
the way these can be added 
together {concatenation) so 
that the whole command can 
be held in a single string. The 
same can be done with other 
commands. The control 
characters, and the commands 
they replace, are: CHR$ 16 — 
INK: CHRS 1 7 - PAPER; CHR$ 
18 - FLASH; CHRS 19 - 
BRIGHT; CHRS 20 - IN- 



VERSE: CHRS 21 - OVER. 
These are followed by the 
character which corresponds 
to the colour required, These 
can, as I said, be added as pro- 
gram eight shows. 

Line 60 in program eight 
could also of course be added 
into the string, A 5, Perhaps you 
might like to try to do this as an 
exercise. Program eight shows 
something else about the IN- 
PUT statement. It demon- 
strates that all the controls 
which are used for printing (in- 
eluding INK, PAPER and 
FLASH) can also be used to 
modify the INPUT statement, 
thus adding a considerable flex- 
ibility to the effects you can de 
mand. The addition control 
characters are explained in the 
manual where there is a table 
giving a complete descriptionof 
the various effects available 
from the top row of the 
keyboard. 

If you want to see how ef- 
fective the colour can be, even 
from a simple program, enter 
and run program nine, If the 
beeps drive you mad, delete 
lines 90 and 100. If you want 
the piculre to build up more 
quickly, change the 7 at the end 



of line 40 intoa 6, so that white 
blobs are not printed. 

When you've run this for a 
while, modify it to read as pro- 
gram nine b. You'll see this has 
BRIGHT ned each blob, and add 
ed a random FLASH to each cir- 
cuit of the program. BRIGHT 
and FLASH understand 1 as on 
Iso FLASH 1 turns it on) and 0 
as off [so FLASH 0 turns it of f). 
FLASH and BRIGHT, tike 
various other commands, do 
not INT a random number, but 
round it up or down to the 
nearest whole number i where 
the INT of a positive number is 
always the nearest whole 
number Pe/ew the number plus 
fraction), so the effect of line 
25 in program nine b is to turn 
the FLASH on for some loops of 
the program, and off for others. 
You can see this is so by chang 
ing the RND in line 2 5 to a 1 , 
then running it for a while, then 
a 0 and running it for a while 

Finally, you may like to 
modify the program to become 
program nine c Greek alphabet 
soup', a name you will under- 
stand once you’ve seen the pro- 
gram running. This final version 
recaps many of the points 
we've discussed in this article. 
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Spectrum programming 




E re TH Program three 
10 LET ajsCMPf 22+CHRJ 4+CHP* 

2© PRINT a $ ; "TEST " 



j. . PRPEP a. “ENTER A UOPD'UA* 

50 LET A$=CHPJ te+CHR$ INK+CHR 
5 :”+CHP$ PPPr.PfPi 

60 PPINT AT le.lO.A* 



5 REM Program four 
:0 LET atsCHRS 2S+CHR* 4 
20 PRINT a%; "XTE5 T M 
30 GO TO 50 



13 PEN PROGRAM FIUE 
4.0 PRINT INK 4, “NORMAL 
45 PRINT BRIGHT 1, INK 4,; "BRIG 



: i 



= 0 P RINT INK 4,. PAPER 5.. “NORMA 

• i 

55 PRINT BRIGHT 1; INK 4; RAPE 

1,; INK 4,. “FLASH 
FLASH 1.. IN 



A B' t “BRIGHT 

6© PRINT PLASH 

IN <3 

55 PRINT BRIGHT J., 

■ v 4. BRIGHT 

70 PRINT FL ASH 1,. PAPER 2., INK 

: ' FLASHING 

75 PHI NT BRIGHT li FLASH 1.; PA 



— ■ — « 



INK 4., “BRIGHT 



0 REM PROGRAM SIX 
PAPER RNDrtS 
70 CL 5 



-3 INK 9 

00 FOR G=4 TO 05 
j 10 PRINT AT RND *20 
55+1 NT iRHD»S6j > * 
“■O NEXT G 
■0 GO TO 60 
10 PRINT AT RND *20 



RND *00 . CHflS 



RND *30; OUE 



1 . CHRt 16B + INT (RND*26) J J 



5 REM PPOGRRM SEVEN 
10 OUER 1 
20 FDR Gel TO 16 

3© INPUT “ENTER A LETTER A* 

LO INPUT “ENTER ANOTHER LETTER 

50 PRINT AT G> ,, G . H 1 CHA$ 5: EJ 
= " NEXT G 



ID REM PROGRAM EIGHT 
GO INPUT PAPER 5, INK “ENTER 
- COLOUR FOP INK" INK 
lO INPUT INK, a., “ENTER A COLOLF 
P 0R PAPER- PAPER 
40 INPUT FLASH 1, BRIGHT Ij, IM 



5 REM PROGRAM NINE 
10 PAPER 7: BORDER 0; CLS 

20 LET R-RND*10 

-0 let E=ftND*I6 

-O LET Z=RND*7 _ 

33 PRINT AT H„0; INK Z, 

A0 PP I NT AT cl-H.b. INK 2; ■ 

'0 PRINT AT 21-0.31-6; INK Z,: ‘ 

SO PRINT AT fit* jJ “6 , INK Z; 

70 IF RND > RND THEN GO TO 20 
IDO BEEP RNOX‘30, RliD*60-RND*&0 
1 10 GO TO 20 



7 REM PROGRAM NINE B 
ID PAPER “ BORDER 0 CLS 

iO LET A*RND*10 
35 LET FsRNO 
_ J LET BaRNDfie 
40 LET ZsRNC**5 

53 PRINT AT A , Pv FLASH r , BRI j 
HT L: INK 2; '*•“ _ ^ 

6 0 PRINT AT 21-fi.E.- FLA^H F .* E 

TIGHT 1, INK 2..'® 

0 PRINT AT 21-A-31-E, FLASH F 
BRIGHT ij INK Z.* l «“ 

50 PRINT AT R ,, 31 - E.i FLA^H F : B 

: 3HT 1. INK Z.: “®" 

*0 IF RND > RND THEN GO TO 2 0 
_?0 BEEP RNDX3© , RHD*60 -RND*60 
11© GO TO 30 



F REM PROGRAM NINE C 
7 PEN GREEK ALPHABET SOUP 
10 PAPER 7; BORDER 0: CLS 

27 ^57 A=RND *10 



r c 

4.0 
- 5 
70 



QUER X 

Lr T F -RND +16 
LET 2 -AND *7 

LET A 4 -CHP $ 
PRINT AT A , B 



! BS fRhID *36 J 
; BRIGHT 1, 



INK 



7 ^ A S 

50 PRINT AT 31 -A.. E , .. BRIGHT 1 

INK z;fl$ _ _ 

"0 PRINT AT 21 -A ,31 -B., BRIGHT 
r rj K I . A fj 

SO PRINT AT A,31-B; BRIGHT 1.; 

,ilK Z , fH 

7 GO TO 20 
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NewZX81 Software 



from Sinclair 



A whole new range of software for 
the Sinclair 2X01 Personal Computer 
Is now available - direct from Sinclair 
Produced by I CL and Psion, these 
really excellent cassettes cover 
games, education, and business/ 
household management 

Some of the more elaborate pro- 
grams can only be run on a ZX81 
augmented by the ZX 16K RAM pack 
(The description of each cassette 
makes it dear what hardware is 
required J The RAM pack provides 16- 
times more memory in one complete 
module, and simpiy plugs into the rear 
of a ZX81 And the price has just been 
dramatically reduced to only £2S 95 
The Sinclair ZX Pnnter offer full 
al pha nu m eri cs a nd h ig hly-soph is heated 
graphics A special feature is COPY 
which prints out exactly what is on the 
whole TV screen without the need for 
further instructions So now you can 
print out your results lor a permanent 
record The ZX Printer plugs into the 
rear of y our ZX81 , and you can 
connect a RAM pack as well 



Cassette G5 Super Programs S (ICL) 
Hardware required - ZX81 + 16K RAM 
Price - £4 95 

Programs - Martian Knock Out- 
Graffiti Find the Mate 
Labyrinth. Drop a Brick 
Continental 
Descripf/on - Five 
games plus easy 
conversion 
between English and 
continental dress sizes 



Cassette G6; 

Super Programs 6 (ICL) 

Harcfware required - 2X81 + 16K RAM 
Price - £4 95 

Programs - Galactic Invasion, Journey 
into Danger Create Nine Hole Golf 
Solitaire. Daylight Robbery. 

Description - Six games making full use 
of the ZX8Ts moving graphics capability 



Cassette G7: Super Programs 7 (ICL) 

Hardware required - ZX 81 
Price - £4.95 

Programs - Racetrack Chase ISIIM, 
Tower of Hanoi Docking the Spaceship 
Golf, 



Cassette G12; 

Fantasy Games (Psion) 

Hardware required - ZX81 (or ZX80 
with 8K BASIC ROM) + 16K RAM 
Price -£4,75. 

Programs - Perilous Swamp Sorcerers 
Island 

Description - Perilous Swamp: rescue 
a beautiful princess from the evil wizard 
Sorcerer's Island you Ye marooned To 
escape, you It probably need the help 
of the Grand Sorcerer 



Games 

Cassette G1 : Super Programs 1 (ICL) 

Hardware required - ZX81 
Price - £4 95 

Programs - Invasion from Jupiter 
Skittles Magic Square Doodle, Kim. 
Liquid Capacity. 

Description - Five games programs 
plus easy conversion between pints/ 
gallons and litres 

Cassette G2: Super Programs 2 (ICL) 
Hardware required - ZX6L 
Price - £4.95. 

Programs - Rings around Saturn. 
Secret Code. Mindbogglmg. Silhouette. 
Memory Test. Metric conversion. 
Description - Five games ptus easy 
conversion between inches/feet/yards 
and centimetres/metres 

Cassette G3: Super Programs 3 (ICL) 

Hardware required - 2X81 
Price - £4 95. 

Programs - Train Race. Challenge 
Secret Message Mind that Meteor 
Character Doodle Curre ncy Conversion 
De scrip (ion - Fives games pfus currency 
conversion at will - for example, 
dollars to pounds 

Cassette G4: Super Programs 4 (ICL) 

Hardware required - ZX81 
Price - £4 95. 

Programs - Down Under, Submarines 
Doodling with Graphics. The Invisible 
Invader Reaction Petrol 
Description - Five games plus easy 
conversion between miles per gallon 
and European fuel consumption figures 



Description - Six games including the 
fascinating Tower of Hanoi problem. 

Cassette G6: Super Programs 8 (ICL) 
Hardware required- ZX81 + 16K RAM 
Price - £4 95 

Programs - Star Trail (plus blank tape on 
side 2). 

Description - Can you. as Captain 
Church of the UK spaceship Endeavour, 
rid the galaxy of the Klingon menace? 

Cassette G9: Biorhythms (ICL) 

Hardware required - ZX81 + 16K RAM 
Price - £6.95 

Programs - What are Biorhythms? 

Your Biohythms 

Description - When will you be at your 
peak (and trough) physically, 
emotionally, and intellectually? 

Cassette G10: Backgammon (Psion) 

Hardware required - ZX31 + 16K RAM 
Price - £5.95 

Programs - Backgammon, Dice 
Description - A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub- 
ling dice The dice program can be 
used for any dice game 

Cassette Git: Chess (Psion) 

Hardware requited -ZX 81 + 16K RAM 
Price - £6.95 

Programs - Chess Chess Clock 
Description - Fast, efficient machine 
code, a graphic display of the board and 
pieces, pfus six levels of ability, combine 
to make this one of the best chess pro- 
grams available. The Chess Clock 
program can be used at any lime 



Cassette Gl 3: 

Space Raiders and Bomber (Psion) 

Hardware required - ZXB1 + 16K RAM 
fYice - £3.95. 

Programs - Space Raiders Bomber 
Description - Space Raiders is the ZX81 
version of the popular pub game 
Bomber destroy a city before you hit a 
sky-scraper 

Cassette G14: Right Simulation (Psion) 

Hardware required - ZX81 + 16K RAM 
Price -£5.95 

Program - Right Simulation (ptus blank 
tape on side 2) 

Description - Simulates a highly 
manoeuvrable light aircraft with full 
controls, instrumentation, a view through 
the cockpit window, and navigational 
aids Happy landings! 

Education 

Cassette El: Fun to team series - 
English Literature 1 (ICL) 

Hardware required - 2X81 + 16K RAM 
Price - £6.95 

Programs - Novelists Authors, 
Description - Who wrote Robinson 
Crusoe'? Which novelist do you 
associate with Father Brown? 

Cassette E2: Fun to team series - 
English Literature 2 (ICL) 

Hardware required - ZX81 + 16K RAM 
Price - £6 95 

Programs - Poets, Playwrights, Modem 
Authors 

Description - Who wrote Song of the 
Shirt’? Which playwright also played 
cricket for England? 





Cassette E3: Fun to team 
series - Geography 1 (I CL) 

Hardware required- ZX81 + 

16K RAM 
Price - £6 95 

Programs - Towns in England and 
Wales Countries and Capitals of Europe 
Descriptor; - The computer shows you 
a map and a list of towns. You locate 
the towns correctly. Or the computer 
challenges you to name a pinpointed 
location. 

Cassette £4: Fun to Learn series - 
History 1 (tCL) 

Hardware required - ZX81 + 16K RAM 
Price - £6.95 

Programs - Events in British History 
British Monarchs 

Description - From 1066 to 1981. find 
out when important events occurred 
Recognise monarchs m an identity 
parade 

Cassette E5: Fun to Learn series - 
Mathematics 1 (1CL) 

Hardware required - ZX81 + 16K RAM 
Price - £6.95 

Programs - Addition/Subtraction 
Mu Hi pli cat ion / Divi s ton 
Description - Questions and answers 
on basic mathematics at different 
levels of difficulty. 

Cassette £6; Fun to Learn series - 
Music 1 (I CL) 

Hardware required - ZX81 + 16K RAM 
Price - £6.95 

Programs - Composers, Musicians 
Description - Which instrument does 
James Galway play? Who composed 
Peter Grimes'? 

Cassette E7: Fun to Learn series - 
Inventions 1 (I CL) 

Hardware required - ZX81 + 16K R AM 
Price - £6.95 

Programs - Inventions before 1850 
Inventions since i860 
Description - Who invented television? 
What was the dangerous Lucifer ? 

Cassette E8: Fun to Learn series - 
Spelling 1 (ICL) 

Hardware required - ZX81 + 16K RAM 
Price - £6 95 

Programs - Series A1-A15 Series B1-B15 
Description - Listen to the word spoken 
on your tape recorder, then spell it out 
on your ZX81 300 words in total 
suitable for 6-11 year olds 



Business/household 

Cassette 61 : The Collector's Pack (ICL) 

Hardware required - ZX81 + 16K RAM 
Price - £9 95 

Program - Collector's Pack, plus blank 
tape orside 2 for program/data storage, 
Description - This comprehensive pro- 
gram should allow collectors (of stamps, 
coins etc.) to hold up to 400 records of 
up to 6 different items on one cassette 
Keep your records up to date and 
sorted into order 

Cassette 62: The Club Record 
Controller (ICL) 

Hardware required - ZX81 + 16K RAM 
Price - £9 95 

Program - Club Record Controller plus 
blank tape on side 2 for program/data 
storage 

Description - Enables clubs to hold 
records of up to 100 members on one 
cassette Allows for names, addresses, 
‘phone numbers plus five lots of 
additional information - eg type of 
membership 



Cassette 63: VL 

Hardware requirec 
Price -£7.95 
Program - VU-CALC, 

Description - Turns yc 
immensely powerful ar 
VU-CALC constructs, ge 
calculates large tables fo. 
such as financial analysis, . 
sheets, and projections. Co. 
full instructions. 

Cassette 64 VU-RLE (Psion) 

Hardware required - ZX61 4- 16K 
Price - £7.95. 

Programs - VU-FILE. Examples. 
Description - A general-purpose infor- 
mation storage and retrieval program 
with emphasis on user-friendliness and 
visual display. Use it to catalogue your 
collection, maintain records or dub 
memberships, keep track of your 
accounts, or as a telephone directory. 



How to order 

Simply use the FREEPOST order 
form below and either enclose a 
cheque or give us your credit card 
number. Credit card holders can order 
by phone - simply call Camberley 
(02761 66104 or 21282 during office 
hours. Either way, please allow up to 
28 days for delivery, and there's a 
14-day money-back option, of course 

sindaii— 

ZX8I 

SOFTWARE 

Sinclair Research Ltd, 

Stanhope Road, Camberley, Surrey. 
GU153PS 

Tel Camberley (0276) 66104 & 21282 



To: Sinclair Research. FREEPOST. Camberley, Surrey, GUIS 3BR 
Please send me I he items t have indicated below 
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Flemotecfls nemooah Range 

Ail five Op the currency available Memopafes are housed in ©legani black anodised aluminium cases and are si vied 10 tit wobble-fre© 
onto the back of the 2X01 allowing more add ons (from Memoiechor Sinclair lo beconnecied 

MEMOPAK 64K MEMORY EXTENSION h 

The 64K Memopak extends the memory Of the ZX 01 by %K, and with 1heZX01 gfv*?$ E4K which is neither 
switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as 
10 DIM AI9WG1. 

Breakdown of memory areas.. 0 8K Sinclair ROM a 16K This area can be used lo hold machine code lor 
communication between programmes or peripherals 16-64K A straight 4EK for normal 9a$ic use j 
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MEMOPAK 32K and 16K MEMORY EXTENSIONS \ 

These two packs extend and complete the Memotech RAM range dor me lime being'* A notable feature o* the 1 
32K pack is thal it will run in tandem wilh the Sinclair I6K memory extension to give 46K RAM total J 
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MEMOPAK HIGH RES GRAPHICS PACK S 

HRG Main Features — * Fully programmable HfRgs i i92 x 240 pixels 1 * Video page >sboth memory and bit 
mapped and can be located anywhere in RAM * Number pi Video pages is limited only by RAM size teach 
lakes aboui 6.5K RAM) ■ Insiant inverse video cm/off gives flashing characters * video pages can be 
superimposed * Video page access is similar to Basic plot/unpiot commands * Contains 2K EPROM monitor 
with full rang© of graphics subroutines controlled by machine code or USR function , 
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MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE * 

Mam Features • Interfaces ZX8I and parallel printers oi the Cent tomes lype * Enables use of a range of dot 
matrix and daisy wheel printers with 2X81 •Compatible wilh ZX&I Basic, prints from LLIST LPPiNT and COPY 
• Contains firmware to convert ZX8I characters to ASCII code ■ Owes lowercase characters from ZxBi inverse 
character sal 










Coming Soon. 
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D 1 g. 1 l 15 . 1 ng Tablet RS232 interface 

We regret we are as yet unaoae lo accept 
orders or enquires concerning the above 
products but we lei you Know as soon 
as t^ev nenome available 



f PicaaemaKe 



cn&ques DavabM* to 
vEMOtECH Ud 

Pleas® Debit my 
4tcesf. : Barclay card' 
account number 

W 3» # « *■ r ****' 

aovlAtfr^r 



PlMM «nd m* 



PdC* No Tow 



»WJiTU4E 
^iVL 






. *OCRi SS 

. ♦tuwjNl; 



’ 64H RAM £$e 70 * no 30 VAT 


£7900 






3JKRAM ^43 45^eS2VAT 


ns ft 






j 16KHAM i»00 - £3 SO VAT 


'i'29 90 






f*RG £6200 . traovAT 


[«9 60 






CENTRONICS II f C34 70 * CS 20 VAT 








Pag k sg i ng & Pos ta ge £2 CO p® r u n 




TOTAL ENC 





We want to be sure you are satisfied with your Memopak - so we offer a 14-day money back Guarantee on all our products 

Memotech Limited, 3 Collins Street, Oxford 0X4 1XL, England Tel Oxford IG865S 722102 Telex 837220 Orchid G 
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MACHINE 

SPECIFICATIONS 



ZX80 

Dimensions 

Width 174mm (6,85 ini 
Depth 218mm {8.58 in) 

Height 38 mm (1. 5 in I 
Weight 300g (I0 5oz) 

Microprocessor Memory 
Z80A 3-25 MHz clock 
ROM: 4K bytes containing BASIC 

RAM IK bytes internal, externally expandable to 16K bytes. 
Display 

Requires an ordinary domestic black and white colour TV. The 
lead supplied connects between the ZX80 and your TV's aerial 
socket. The display organisation is 24 lines of 32 characters 
per line showing black characters on a white screen. The ZX30 
does not connect to a printer, 

Programming 

Programs can be entered on the keyboard or loaded from 
cassette. The ZX80 has automatic "wrap round" so lines of 
program can be any length but not multi statement lines. 

Syntax check 

The syntax of the entered line is checked character by char- 
acter. A syntax error cursor marks the first place the syntax 
breaks down if there is an error. Once any errors have been 
edited out the syntax error cursor disappears. Only syntax 
error free lines of code are accepted by the ZX80. 

Graphics 

Total of 22 graphics symbols giving 48 x 64 pixels resolution 
consisting of TO symbols plus space and inverses, includes 
symbols for drawing bar charts. Under control of your BASIC 
program any character can be primed in reverse field. 

Editing 

The line edit allows you to edit any line of program or input 
including statement numbers. The edit and cursor control 
keys are EDIT, RUBOUT, HOME. 

Arithmetic 

Arithmetic operators *,-.x, exponentiate. Relational oper 
ators < r >, = , yielding 0 or 1. Logical operators AMD OR 
NOT yielding boolean result. Relational operators also apply to 
strings, ZX80 BASIC uses T6 bit two's complement 
arithmetic ( £ 32767 ). 

Variables 

Numeric variable names may be any length, must begin with a 
letter and consist of alphanumerics. Every character in the name 
is compared thus an infinity of unique names is available. 

String variables may be assigned to or from, shortened but not 
concatenated. String variable names are AS - ZS, Strings do not 
require a dimension statement and can be any length. 

Arrays have a maximum dimension of 255 1256 elements) each. 
Array names consist of a single letter A— Z, 

Contra) variable names in FOR. . , NEXT loops consist of a 
Single letter A-Z. 

Expression evaluator 

The full expression evaluator is called whenever a constant or 
variable is encountered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GOSUBs. FOR. , . NEXT etc. 



Immediate mode 

The ZX80 will function in the "calculator mode" by immed 
iately executing a statement if it is not preceded with a line 
number. 

Cassette interface 

Works with most domestic cassette recorders. The transferrate 
is 250 baud using a unique tape recording format. Other 
systems are not compatible with the ZXBO's. The ZX80 also 
SAVEs the variables as well as the program on cassette. There' 
fore you can save the data for updating next time the program 
is executed. The ZX60 does not support separate data files. The 
lead supplied with the 2X8Q is fitted with 3.5mm jack plugs. 
Expansion bus 

At the rear has 8 data, 16 address, 13 control lines from the 
processor and Qv, 5v. 9-1 lv, 0 and internal memory control 
line. These signals enable you to interface the ZX80 to your 
own electronics, PJO. CTC, $10 if you want I/O ports etc. 
Power supply 

The ZX30 requires approximately 400mA from 7—1 Tv DC. It 
has its own internal 5v regulator. 

TV standard 

The 2X80 is designed to work with UHF TVs (channel 36)and 
is the version required for use in the United Kingdom. The 
ZX3Q USA is designed to work with a VHF TV{ American 
channel 2 , European channel 3) and is the version required for 
the American TV system, also for countries without UHF. 

ZX81 

Dimensions 

Width 167mm {6.32 in} 

Depth 1 75mm (6,80 in) 

Height 40 mm U ,57 in) 

Weight 350 gm$ (12.15 oz) 

Microprocessor Memory 

ZaOA 3.25 MHz clock 

ROM Containing 8K BASIC interpreter 

RAM. IK bytes internal, externally expandable lo 16K bytes. 
Keyboard 

40 key touch sensitive membrane. Using function mode and 
single press key word system, this gives the equivalent of 91 
keys and also graphics mode allows an additional 20 graphical 
and 54 inverse video characters to be entered directly. 

Display 

Requires an ordinary domestic black and white or colour TV. 
The aerial lead supplied connects the ZX81 to the TV aerial 
socket The display is organised as 24 lines of 32 characters 
with black characters on a white background. 

T wo mode speeds 

The ZX81 can operate in two software selectable modes FAST 
and NORMAL. FAST is ideal for really high speed computing 
In NORMAL mode however the ZX81 allows continuously 
moving, flicker free animated displays 
Printer 

The 8K ROM will permit instructions (LPRINT, LLIST and 

COPY) to drive the Sinclair ZX Printer 

Programming 

Programs can be entered via the keyboard or loaded from cass 
ette. Programs and data can be saved onto cassette so that they 
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are not lost when the ZX81 is turned off. 

Syntax check 

The syntax of a line of program is checked on entry. A syntax 
error cursor marks the first place the syntax breaks down if 
there is an error. The syntax error cursor disappears when errors 
have been corrected. Only lines free from syntax errors will be 
entered into the program. 

Graphics 

Apart from the 20 graphics characters, space and its inverse, the 
display may also be divided into 64 x 44 pixels, each of which 
may be ’blacked' in or 'whited' out under program control. 
Editing 

A line editor allows you to edit any line of program or input, 
including program line numbers. Lines may be deleted, in 
creased or decreased in size. 

Arithmetic 

Arithmetic operators +, — , x, , exponentiate. Relational oper 
ators =, c >,>,<,< s .> =. may compare string and arithmetic 
variables to yeild 0 (False) or l(True). Logical operators AND, 
OR, NOT yield boolean results. 

Floating-point numbers 

Numbers are stored in 5 bytes in floating point binary form 
giving a range of * 3 x 10 ' H to 1 7 x 10 "accurate to 9% 
decimal digits. 

Scientific functions 

Natural logs/anti logs; SIN, COS, TAN and their inver$e$;$QR; 
e'. 

Vaiiables 

Numerical: any tetter followed by alphanumerics 

String; AS to Z i 

FORNEXT loops: A-Z (loops may be nested to any 

depth. 



Numerical arrays: A— Z 

String arrays: A* to Zl 



ZX SPECTRUM 

Dimensions 
Width 233 mm 
Depth 1 44 mm 
Height 30 mm 

CPU /Memory 

2 90 A microprocessor running at 3.5 MHz. 1 BK-byte ROM con- 
taining BASIC interpreter and Operating system. 

16K byte RAM (plus optional 32 K byte RAM on interne! expan- 
sion board) or 48K-byte RAM. 

Keyboard 

40-key keyboard with upper and lower case with capitals lock 
feature. All BASIC words obtained by single keys, plus 1 6 graphics 
characters, 22 colour control codes and 21 user -definable 
graphics characters. All keys have auto repeat. 

Display 

Memory-mapped display of 256 pixels x 1 92 pixels; plus one at 
tributes byte per character square, defining one of eight 
foreground colours, one of eight background colours, normal or ex- 
tra brightness and flashing or steady. Screen border colour also 
settable to one of eight colours Will drive a PAL UHF colour TV set, 
or black and white set l which will give a scale of grey I, on channel 



Sound 

Internal loudspeaker can be operated over more than 1 0 octaves 
(actually 1 30 semitones! via basic BEEP command. Jack sockets 
at the rear of computer allow connections to external amplifier/ 
speaker. 

Graphics 

Point, line, circle and arc drawing commands in high-resolution 
graphics. 

16 predefined graphics characters plus 21 user-definable 



Arrays 

Arrays may be multi dimensional with subscripts starting at 1. 
Expression evaluator 

The full expression evaluator is called whenever an expression, 
constant or variable is encountered during program execution. 
This powerful feature allows use of expressions in place of 
constants arid is especially useful in GOTO, GOSUB etc. 
Command mode 

The ZX81 will execute statements immediately, enabling it to 
perform like a calculator. 

Cassette interface 

Works using domestic cassette recorders. The transfer rate is 
250 baud and uses a unique recording format not compatible 
with other systems. The ZXSt will save the data as well as 
the program to avoid the need to re-enter the data when the 
program is next loaded., 

ZX81 will search through a tape for the required program). 
The cassette leads supplied have 3.5 mm jack plugs. 

Expansion port 

At the rear, this has the full data, address and control buses 
from the 28GA CPU as well as OV, +5V, +9V,0 and the mem 
ory select lines. These signals enable you to interface the ZX81 
to the Sinclair 16K RAM pack and ZX printer. 

Power supply 

The ZX81 requires approximately 420mA at 7-1 IV DC. It has 
its own internal 5V regulator. The ready assembled ZX81 comes 
complete with a power supply. The ZX81 kit does not include 
a power supply. 

TV standard 

The ZX81 is designed to work with UHF TVs (channel 361 625 
lines. 



graphics characters. Also functions to yield character at a given 
position, attribute at a given position (colours, brightness and 
flash) and whether a given pixel is set. Text may be written on the 
screen on 24 lines of 32 characters. Text and graphics may be 
freely mixed. 

Colours 

Foreground and background colours, brightness and flashing are 
set by BASIC INK. PAPER, BRIGHT and FLASH commands. OVER 
may also be set, which performs an exclusive - or operation to 
overwrite any printing or plotting that is already on the screen. IN- 
VERSE will give inverse video printing. These six commands may 
be set globally to cover all further PRINT, PLOT, DRAW or CIRCLE 
commands, or locally within these commands to cover only the 
results of that command . They may also be set locally to cover text 
printed by an INPUT statement. Co! our -control codes, which may 
be accessed from the keyboard, may be inserted into text or pro- 
gram listing, and when displayed will override the globally set col- 
ours until another control code is encountered. Brightness and 
flashing codas may be inserted into program or text, similarly. 
Colour-control codes in a program listing have no effect on its ex- 
ecution, Border colour is set by a BORDER command. The eight 
colours available are black, blue, rad, magneta, green, cyan, 
yellow and white . All eight colours may be present on the screen at 
once, with some areas flashing and others steady, and any area 
may be highlighted extra bright. 

Screen 

The screen is divided into two sections. The top section — normal- 
ly the first 22 lines — displays the program listing or the results of 
program or command execution, The bottom section — normally 
the last 2 lines — shows the command or program line currently be- 
ing entered, or the program line currently being edited. It also 
shows the report messages. Full editing facilities of cursor left, 
cutsor right, insert and delete (with auto-repeat facility) are 
available over this line. The bottom section will expand to accept a 
current line of up to 22 lines. 
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Mathematical Operations And Functions 

Arithmetic operations of + , — , x , + , and raise to a power. 
Mathematical functions of sine, cosine, tangent and their inverses; 
natural logs and exponentials; sign function, absolute value func- 
tion, and integer function; square root function, random number 
generation, and pi. 

Numbers are stored as five bytes of floating point binary - giving u 
range of + 3 x 1 0 39 to + 7 x 1 0 3ft accurate to 9 'A decimal digits. 
Binary numbers may be entered directly with the BIN function, = , 
> , < , > - , < - and < > may be used to compare string or 
arithmetic values or variables to yield 0 i false t or 1 (true! Logical 
operators AND, OR and NOT yield boolean results but will accept 0 
(false) and any number (true l 

User definable functions are defined using DEF FN, and called us- 
ing FN. They may take up to 26 numeric and 26 string arguments, 
and may yield string or numeric results. 

There is a full DATA mechanism, using the commands READ, 
DATA and RESTORE 
A real-time clock is obtainable. 



String Operations And Functions 

Strings can be concatenated with + . String variables or values 
may be compared with = . >,<,>=,<=,<> to give boolean 
results. String functions are VAL, VAL$, STft$ and LEN. CHR$ 
and CODE convert numbers to characters and vice versa, using the 
ASCII code. A siring slicing mechanism exists, using the form a $ lx 
TOY). 

Variable Names 

Numeric — any string starting with a letter (upper and lower case 
are not distinguished between, and spaces are ignored). 

String — AS to ZS. 

FOR NEXT loops AZ. 

Numeric arrays A-Z. 

String arrays AfctoZS. 

SimpTe variables and arrays with the same name are allowed and 
distinguished between. 

Arrays 

Arrays may be multi -dimensional, with subscripts starting at 1. 
String arrays, technically character arrays, may have their last 
subscript omitted, yielding a string. 



Expression Evaluator 

A full expression evaluator is called during program execution 
whenever an expression, constant or variable is encountered. This 
allows the use of expressions as arguments to GOTO. 60SUB, 
etc. 

It also operates on commands allowing the ZX Spectrum to 
operate as a calculator. 

Cassette Interface 

A tone leader is recorded before the information to overcome the 
automatic recording level fluctuations of some tape recorders, and 
a Schmitt tugger is used to remove noise on playback. 

All saved information is started with a header containing informa- 
tion as to its type, title, length and address information. Program, 
screens, blocks of memory, string and character arrays may all be 
saved separately. 

Programs, blocks of memory and arrays may be verified after sav- 
ing. 

Programs and arrays may be merged from tape to combine them 
with the existing contents of memory Where two line numbers or 
variables names coincide, the old one is overwritten. 

Programs may be saved with a line number, where execution will 
start immediately on loading. 

The cassette interface runs at 1 500 baud, through two 3.5 mm 
jack plugs. 

Expansion Port 

This has the full data, address and control busses from the Z80A, 
and is used to interface to the ZX Punter, the RS 232 and NET inter- 
faces and the ZX Microduves . IN and OUT commands give the I 0 
port equivalents of PEEK and POKE 



ZX81 Compatibility 

ZX81 BASIC is essentially a subset of ZX Spectrun ”C, The 
differences are as follows. 

FAST and SLOW: the ZX Spectrum operates at th if the 

ZX81 in FAST mode with the steady display of SU , and 

does not include these commands 

SCROLL: the ZX Spectrum scrolls automatical the 

operator "scroll?" every time a screen is filled. 

UNPLOT: the ZX Spectrum can unplot a pixel usit £R, 

and thus achieves unplot. 

Character set: the ZX Spectrum uses the ASCII c as 

opposed to the ZX8 1 non-standard set. 
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w It’s easy to complain 
about advertisements. 



Every week, millions of advertisements appear in the press, 
on posters or in the cinema 

Most of them comply with the rules contained in the 
British Code of Advertising Practice and are legal, decent, 
honest and truthful. 

But if you find one that, in your opinion, is wrong in some 
way, please write to us at the address below. 

We'd like you to help us keep advertising up to standard. 



The Advertising Standards Authority.' 

If an advertisement is wrong, we’re here to put it right. 

A,S. A. Ltd., Brook HouseTorrington Place, London WC1E 7HN. 




ADVERTISEMENT INDEX 



Addictive Games . . .113 

Alan Readman 54 

Anglo American (3 

Artie Computing 46 

Bi-Pak ltd 119 

Butter Micro Shop 32 

C. C.S . 83 

Data-Assetto Ltd. 2 

D. K. Ironies. , , , 17 

Mr. Dutf 54 

East London Robotics 98 

Fulcrum Products 32 

Fuller Micro Systems 131 

Gemini Marketing 27 

Giltrole Ltd . .Ill 

Grundy 6 & 7 

Harris & Lockyer lit 

Haven Hardware 24 

Hilderbray Ltd ...,32 

Interface 68 

J.K, Software .46 

John Prince .............................. 98 

J.P, Gibbons 113 



JRS Software Ill 

Kayde .3 

Kempston Micro 54 

Memotecb 126 

Melbourne House 119 

Microgen 130 

Microware 79 

Michael Orwin .98 

Micro Computer Software 83 

Peter Furlong Products 51 

Phipps Ass 51 

Picturesque 79 

Quicksiiva 1 32 

Scisoft 11 

Second Foundation 39 

Shiva Publishing 83 

Sinclair Research . 11 & 124 & 125 

Technology Resources .79 

Timedata 39 

University Computers 119 

Video Software Ltd. 39 

V & H Computer Services 39 
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FULLER FD SYSTEM £39.95 

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum 

The ZX81 fits inside 

The tough ABS injection moulded 
plastic case measures 8” x 14" x 2 W 
and hooks up to your 2X printed 
circuit board in minutes. No technical 
know how or soldering is required. 

The ZX16K Memory Module will fix 
inside the case, using the new 
Adaptor Board at £9,75 or the 
Motherboard. 

By removing the ZX PSU from its case 
this can also be fixed inside. We will 
carry out the installation work free of 
charge if required. 




KEYBOARD LAYOUT: 

All the Sinclair ZX61 keys are duplicated on our layout, with extra shift and new 
line keys. The professional momentary action key switches have a guaranteed 
life of 10 6 operations. The unit is fully built tested and comes complete with a 
money back guarantee 





INSTALLATION 

Simply unscrew the ZX printed circuit board from 
its case and screw it into the FD Case. 



MOTHERBOARD: 

We also manufacture a mother board which allows 
expansion to the ZX memory and 1/0 facilities 
WITHIN the case, as well as our power supply unit 
and reset switch, 
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AD Code 




Price t 
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Amount 











Fuller FO System 42 Keyboard S case 


39.95 






FD System Motherboard 


15.95 






FD 16K. Memory Module 


29.95 






FD 64K Memory Module 


78.95 






FD PSU 9 Volts at 2 amp. 


12.95 






FD Shipping and Handling 2.50 







Mail to FULLER MICRO SYSTEMS, 

The 2X Centre. Sweeting Street. Liverpool 2. England. U K 

SAE for more delays — Enquiries Tel Q51-23G 6109 



Name 

Address 

City /State/Zip 




